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R R AR TN 218 s e na e

515

HAIDEEI W BEFRR, WHoEA LR,
ST R B HAGSE A T EAMGR, ZEHER 2%
(M RRIEIRY, #EE N — e T AT 2 i
W, i, BRI RAER R P AR R B
b BRI BRI B8 7 R AT 5 BB
SRATART R AR B R T 7 %A%
R 45 PR AT B 0 SN (T T FIRR . %%, MR R AL
AT, RS TR L B R R 5 TR 9
W SRR REL (B 1), Elt, k¥R
R B IR AR SR e AR R,

FERETEE: — BRI RRLSERN, Lk
BAERTBHAAEE, MEKSESEMNERK. EHR,
¥ET, SRANERSTRMHIME SBEnEs
FIRAYE R AR, SRR AT F/ESh B (4
F2); BESHEKBAMAETR. BENash, R/
ZEHMEADABEL, HHAEKE5EIRMSHIM
HRIER? SR SESMEMBRET T R0 HR?
H T EEXEFE, ARG T RE SRR R
E. ERMESNEEABERENELSARMNNE
W, EHE—ERATST. BEFERNHRIRER, &
RFETRER, SASENRIMETERR, £
R 2 TR . RITFREAS S AR, M
MBI, NEHEZR. NBHSBISASILE R R
REME. ZRRHERSEAR, HLERITERA
MRS RS BAAR, O U EA S AT
HIbSE RS AT o X IE RO RERTIE, RNEN
. EEIRELSRATGR BFEIERT EL
A7 LT R R M RS, A
B, TR RS T FBFET AL BB AR, IR

CH,(g) +20; (g) = CO,(g) + 2H,0(l)
A H=-890.3 kJ/mol

Bl RASCEHIERN

HEERS

B2 SEBRBEWRE
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Wt g
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SRR SHEE, 4 EERERR AL Z 0
BFR, RERIEDIST S AR LB 5T AR SR p
REE, P, HESEAEOA I YELE, &1t
SRR AEREE R, MAAMECENE, BTRMMER
RERIRA SRR £, —ERH T ¥R A
MERA (NE3), %%, XEmARIINYERZL
LG MR R AT IS BN R T 404, B,
HE AR S A R et AT BN S R 2 AR S PR o
B Y RS LRI B R L R A IE B O EERE, E 4
FR, SHEHMAEY—RE, KM ERSHTE TR
e ArIE S AR B ATP R R AR B . H, ZDARAE
PR B AR R, A T AR AE AL 25 RS B A
AR,

RAENIEE, EEAREPFRSHETABLT
{2 5 B R A BRI AR, (IR & R IE A Ae i
RBRB BB R, ERINET (e R )
FF iR —HE 2 I .




BTSRRI #4510 ELon IR TR P 00 L 00 LRt sl g o

o A 1

B
(L=

RN

Rz
2 RAETTE

HERMASERE, BREVENECESE, BEAZF
5#. BFHEEAEENEAEE. AtZERNEETHR
STEERE, LETFREFEEE. LERNPRIEEE
KRB o ERTRY , REERURIZ P 5 S INRMAY

YIREFETIS DB ..

HUTHHNENARE, BAMNET ALHEE,

B, AFERNARMNESEAXERHTHENERE. 5
RAFRMPEIRE ﬂﬁ-—*i, MRUERNFRIEES
THEHEEREEE .




o
R REHA

B1-1 ZREESEEEHARE

HFUsEI&RE
—HE
: &

H1-2 #FREAFETEE

K% system
I3  surrounding ,
R BL#:  heat of reaction .

B AT SRR AL 5 P RE B LA B
BN, BREHEERES . B SHREY R RIS LHULAE, B
FHAERL, TiA YRR, T BT I i
LSBUHE, BT BRI, MRt R B s e
FRREFEAEE AP FIR RS B T Z R (I
1-1), B84, FESCBRRIFS, AMTAMTE BRI R
7 7o R e TR M R R 2

—. R BE

1. RE R ERE

EFG R E, SEARKERATE, FEUHE
h 5 NaOH W [ U SR, S A E— LB

WE 12 R, BATERE P AERER. NaOH % WL
BEMRNEEE—RIEER, BHREE (URES);
SERMEEWREMBES, WEERMREMER S
MESEEETE, AEBERFREEARTMNERR SHE
ISR IR,

FEEREET O, (R IIAR MR ERMINIFE
W I, BRI R R ARV, AR KL

WL & R DUE B HGTE BN, i, HhEs
NaOH BB ) B h A v, SEURR 53>
FHEEE AR, ERMNETE, MENEMRERAE
16, WURREHH R HERSE R ROBRETE, B L
RIENB R R R MR BRI X R LA SR
R REE .

O #EUEREEESE, W@EW? FRERERIRNATFEREE, BREMAIEERHEEMES.

4 BT ERNEEN



A i 2 b s e s bbbl M e . GRY  BRBT S

A b it i i A

SR VLY Ry Bt S Eeie

- NaOH /& B 7] )E?é’J =,

&AL

B LT T T PP DU

o o BB BRI R
[RHEHEE]
AR E F Fo RS E BT, Rz ZAR R AE? de TR F R E T RN
B ATRBIMNZERE, BRI
[ SEEEEE )
WERBTHNI®R, ARSEHT (#B13) AlE &5

(1) B m4nigEealE,

DA EHERS0 mL 0.50 moV/L 8, TAHE, AAE
B ARFPY, EEHKE, BENBEW, MNEHFoTLEEH
BAE (HBANTR). ARBAt stk Ts, £T

H1-3 EEZEITAER

@R % —/%H EH50 mL 0.55 molL. NaOHE %P, A
2R E LR NaOH sk 698 B (BEANT A ).

(2) REBHZRENGAZ, :

HAKE, ¥ EHTHNOHERRFEENSAONE Y, THELHE, &

C ONBE, BREEIREH., BEEBETR, %%E&Eﬁﬁ&ﬁé%%%ﬁé

E ()0
(3) EZ2 k¥ % (1) ZF % (2) @K,
[ e ]

(1) B35 % 8 f- NaOH i i 2 40 F ¥ (E70 A FLE TR R OB (1), HH |

BEE (571), HHREANT o

il BB #8038 B °C ﬁiig%é ﬁggg% —
22 | noHgR | wt H ot | Gwrc

1

2

3

(2) RE=RxmMZMFRBEZNTFHEES ﬁ%ﬂm%
(3) BB EEFEHESHHER B H,

© HTIEABIEL TR, RAR I NN,

F—T R




B L R,

ATHEMR, TREMAIA R A, BAERGERE, WAL KA |
B, H#2u%E R0 mnE, 1. ;

. (D50 mL 0.50 mollL # & 4 /& % m,=50 g, 50 mL 0.5 mol/L NaOH & # 4 & & |

P m=50g, -

: DEELE £ R RA R c=4.18 J/(g - °C), 50 mL 0.50 mol/L #8 %5 50 mL

| 055 molUL NaOH i A & P B B A0 AER:

' (my+m;) « ¢+ (t,=1)= ;
@4 A 1 mol H,0 3k i #9365 A L
[i@esmsmTie 1
Fbdatie S B EH A R AR

KRN, 1625 CTHI101 kPa T, ERRMFAIRS
SR T ATHR VA 5t FR R S S A B 1 mol HLO B, i 57.3 kJ
R

B D g . 2. RRIASISE
\ | I Sy A Tl U i Yl S =S g e A ]
N s EERRBARE (FSHU) BET k. NEEERENY
\ R SFRER MM, ZRE. ERAYRNEERES
U

8 TERLERF ST R o B rh , AL BB % R R4
T BT, H T RS R PR, B2z FEIA

HARRE

T—M5HEEENYHEE—I (FSHH), RE

i) . B, TERIEANF THRATRIMAER (PR, TR
f REIEERE, PERE—BRALE), HRERE

/ FREMKIEE, AFEAHER, AHHERH L

; AH>0
- kJ/mol ( kI - mol™)®,

BIEHE, MEARR A HS N, AHRRE,

B B AH<0, MERERRAN AL, AHREM, B
AH>0, ME1-4F77R,

B 40, #£25 CHI101kPaF, 1 mol H,51 mol CL &

B4 FEREERNELRER A2 mol HCIRHH 1846 K HHE, MR R

@ FREHIA, A H B AR /mol B, 327K 1 mol BRI,

6 S—% FERIAPEAT



A H= 184 .8 kd/mol

#£25 CH101 kP2, 1 mol COMFRHBE, I

E62£) 51 mol HZOCg)BZﬂj, A A1 mol COFI1 mol H,,
FERIT131.5 MB@%% VU322 IS B S R A -

A H=+131.5 kd/mol

T, FATLLH, 5 CL 5 R A B HCL A i Mﬁmﬁig

FESRITe I AR SE B

F£25 CHI101 kPa'F, 1 mol H, AL =48 T 24 7%
BT 436 kI (IFER, 1 mol Cl, HR LA BRI BN 7 Bk
243 KT H9BE R, T 2 mol HCL 5 f1b 220 s it B B ik
431 kJ/mol x 2 mol = 862 kJ FIBEER, 1M 1-5 s,

436 kJ/mol

AEE

243 kJ/mol
AE= %
B

L1EH Cl e
431 kJ/mol 431 kJ/mol

e i

1-5  Hy(g) + Cly(g) = 2HCI(g) ML B EE

1 mol H, 5 1 mol Cl, & Fi4 2 mol HCI A #I R BT, R

S5 A 4T 0 M 2 T B TR S B R (862 1)
5 R4 T A 2 U BT IR 24 B R (436 KT+
243 KJ=679 KJ ) f92, BIBLH 183 WHOBER. BAR, A7
25 L5 ST U A5 A R R Y S R4 ( A H=—184.6 KJ/mol )
R (—AXBBORERRRN ). ERA R,

LT SR SO B RE BRI R AL R P R R ARG

FERHA,




EF BN — AR A b #ﬂ A2, BAIRLZEATFRAR
’{t%ﬁf“ﬂﬁ}if‘m%? T LA H, 5 ClL, R A B HCL A
FEATULH

O

it
iy == ZHUI

R AR T PL#J“ Fev i, #F
iEFﬁEFPBQHEE_EHw -

Ho(g) + Cly(g) = 2HCI(g) A H=—184.6 kd/mol

FAREXNFEHAT 1 mol KEH, 5 1 mol K7 CL,
AR 2 mol A HCLET, HLd 184.6 kI A E, XFPEH
RS TR S W AR Ak TR, WAL SRy
HpEHER 2k, .
epmashsmiealoanalitian ﬁﬁn 7E25 CHI101 kPa T, 1 mol K7 H, 5 0.5 mol
. O, BRI 1 mol K75 H,0 B, i 241.8 kI L
1 molﬁjkﬂ2 5 0.5 mol 545 O, MW A ¥ 1 mol ¥4 H,0 EI]L
U 285.8 KT FI#AE, LR AL B9 #vik 2 B AT A
SRR

1

+504(0) = H,0(g) AH=—-241.8 kJ/mol

H,(g)

Ha(g) + "—oz(g) — H,0()  AH=—285.8 kd/mol

EHBEIUFET BN TR SRS TS
B HEMEA R ERE LT ILR,
1. 5T R A R AR TR, B A
R B E A ERAR, HAHBARR,
BT AHREE, —BERE25 CH
101 kPa i FIBE, BRILAT KRR

: 2. 75 T B N 40 0 A A 1 B Ak
. g | o B ¥ B Y RER S A R Y MI]FﬁEJé‘EKJ
(gg) | gl MEE. MR AR. Flan, s hKes,
] BERUAR; AEEHAEIN, BB
ek, W HE (InE1-6), B, H,50,K M
Lgik £ A1 mol H,0() 54 1 mol H,0(g) A BTk

16 JKES'%%%%?%E?BQ@E HHEERRN,



3. AL IR P A DRI LE BT RS

%, WAL aE.
filan .

Hu(g) + Cli(g) = 2HCI(g)

AH=-184.6 kJ/mol @D

%Hz(g) + ;—Clz(g) = HCIl(g) A H=-92.3 kd/mol @ :

B4R, EMO AHZERMNOWFME, Eit, %%m
fh2E Rt Aﬂﬁﬁ%mﬁﬁaf—~ﬁru -

R —
AHEERIER “mol™” I

A F—AER R : aA +bB = cC +dD,
AHH 24 “mol™ FARH “%ER
A", BFR% “BERB(AC. DY, Wik
¥ “BERRE",

B, xF R
Hy(g) + Cl(g)=2HCl(g) A H=—184.6 kJ/mol

1 mol H,(g) 5 1 mol Cl,(g) K I & B

2mol HCl(g) %7 “BERREMN", “GER

=. JAKE

G e L 02 S

R #1846 kTt E,
xR
3 Hy(g) + 5 Cli()=HCl(g) AH=-923 klfmol
M 0.5 mol Hy(g) 5§ 0.5 mol Cly(g) K i
£ M1 mol HClg) R~ “BEERRN", “&
éﬁﬁr_gﬁ%suﬂﬁéo
ZREAHBAEUCEF R ——3 &
HE A,

TR RO, BT R, %f

JRE it SR RO A bR TR SERR P N A
7£101 kPaf,

1 mol 4% [t 5t &4k e A L s =

BT MG OB, MR R RO, B RLR KT /mol,

MpERE R AR RS B KRG, i, KRNEE

¥R #  heat of combustion

25 CHI101 kPabt, 1 mol H, 524 kbt Ik K, ﬁﬁzﬁ

285.8 kI FIH &, XEiE H, FIBREEM,

@ #’é‘ﬁfﬁ%dﬂﬁﬁﬁﬁ?gg‘j}coz(g), SILETHRNH0N, MITEEHNSOe), ATETAN()%,




AR L L e

}m@+%@@:ﬂp@mU#4%ﬁ@mm

B Al KIRRE
FEMTRKER (C), AMMI 5

oA it R BB, A
EE R

—¥ht (CHy), RASMEZEMTERS (CH,), B
TR R TR A S AIFR AT -

C(s) + Os(9)

:cog(g)fé{; A H=-393.5 kJ/mol

CoHuall) + %oz(g)=86>02<g> + 9H,0(1)

A H=-5 518 kd/mol

CH(g) + 20,(g)=CO0,(g) + 2H,0())

A H=-890.3 kd/mol

7£25 CHI101 kPat, FELLHREGIREEAS KR T .

@ L "Lg;s__k e P e A i e

EEAMFAEER

BRI, RarAREER, &
£, YFEE, ABMAHERAEETHAE
Hik.

BB AN R ERE IR, — R
£ AKABE ISR &R E 8 10%-20%, %
ANEES A REE B REA B ETREEL
T RBR  EA, REAKN NS
KEKBEE, ARELEHRIHE. B4
BRREEEMRE, £R_ANBERA, F
HAHEE, BEAAEHNEE, A, %

&% [ CHy(CH,),.COOH ] £ x —FAREEY
AERER B, ERERRAETERA.
CH{CH;)MCOOH(sHBOz(g)#IGCOZ(g)+1GHZO(I)

A H=—9 977 kJ/mol

il

RERBEREAKA MK REY, Bk K
BER, EENEEMEEY. &R
REEME LREBELAR, AKEHH
SEW L ERER E RN LU HALS

ICLED Y 23 X2 PES T4 N
HAEERL L FH AR ERREBEEE,
Ak, AGERBEEN—TEWEY, F
EERELRENEAGRMENLAEY
25~30 g ;5 Wb, ABAFF RS (WHE,
HAE) B HEBN-HH . EFHH LS
Felr K ERE G R50~60 g, BESHEREA
RYBEE, L&, wEEANTEH K,
AMEBRAFH

10 %B—%F ¥R
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KERAFEMAMEEFLABHAAT BHIAA. ALERIR, TRXFERANE
RS AREES, BIXFREAGLBHALML RS WRAR, KL EREF
BTN EENME., 3

[(H5ES]

(1) THXEHREHNERN £

(2) THREE R8I EREANED . ok,
(3) THKFHEHEFNEEAS,

[ ER5TE ]
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L fREEHSE, S FAIRM AR,
(1)1 mol Cu(s) 55 B O,(g) RATZE R CuO(s), HLt 1573 KT B,
(2)1 mol CH(g) S5iEE O;'('g) FRLAE A CO,(2) FIH,O(), AU 14110 kT B9#E
(3)1molC(s) 5iEE Hzotgj R RIA AL CO(g) T Hy(g), T 131.5 kI B,
(1)1 mol Ny(g) HRAG{L A EWT B T BRI 046 kT RUBE R . .
(2)1 mol Ox(g) FI{L 2R 2T T ZE A 498 KT FIBER -
(3)1 mol NO(g) F I T A BB 632 I MIBE R
EE 1 Ny() 5 O,(g) AT AE A NO(g) ARV k2E A e,
3. EEH,(Q)7E 1 mol O,(g) FEEMhEE, A2 mol H0Q), B 5716 IEHRE, 155 HFR H KPR
bR, -
4. NG, TP NRRN AHARR, SMUEESER? Phar
2CO(g) + O4(g)=2CO0x(g) .
CO@ +1 0,0=COLe)
5. SRR —FMERNSEIE. ARERME, DTN NSRRI TR,
(1) F AR AR e AR
(2) FHEATEMR | UM, HERGERRS, Fht. ZBHE2S THI01 kPaf
STAMREEHUE R, ERESIEREERMT S
(3) ZHPH, TREEAMTETRERRIEATE, LRAEHENRRIR,

12 %—% {FERIANHELN

M s



Hg—*—FP

—H
.BZEiﬂiumgiﬁgéi

RIS T AL APk, B E TR,

%&mﬁﬂuﬁﬁ$$E%M%,ﬁ%ﬁ%ﬁ@ﬂ%ﬁ%
Eﬁ%ﬁ%owm,ﬁ$méﬁm=

Cls) + £04(9)=CO(g)

CHREERI R TT BB . CO, B — B CO, A e,

PRI 2% 5 40 2 o B Tk B B B (B B BT AR
he Tl e E A SR, BRI ARE R, ST
R — 125 B T O 0 587 ot B A 2 R A S R D 7

—. EHEt

18364F, b2 5 257 (G.H.Hess, 1802—1850) &

SCurh B — . —MEEREL, AEE—SEMR

KRR LSRN, KENAEMERN., XREEHE
% o :
LR, ST, RN R A

¥ =E#E Hesslaw

SR MEZR RS HLEAR, M-SR THER TR

35 2L A AR LR, I 17 BT, RAEM
IWTFASBKINTAB &, MMASHE, TitEBLSIE

g2EmE, FERLHEFEFUR, HHELFABRR,
fB T4 B B YRR TR A A SRDEHRRS T 300 mo EJLtE
NSRS LSR8 AL S B MISIREA X, TiS5h
A 55 B HEBRBETE,

SHERER TR A EEE N, EASHLE

RRi, AR RTINS, HRENARSEERE,

AR AR A (AR AL ), XAHEE

W2 S R o AR T R, IR AR, TTRAE M T
M0 R RAG T ko

#1400 m
n B

| AT
- 183K100 m
17 ABBHEAS EILMRE
Tk

B RAHAETE 13



E
3
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14 %—% WFRATAHET

Wi, SEFRTEREI R R
C(s) + 2-0x(0)=CO(g)

BINZF N R ST BRI RE, (BT FIPAS B
A B B AN AT LA B R E -

C(s) + Oz(g)zcoz(g)ﬁ A H,=-393.5 kJ/mol
CO(g) + ;—oz(g)zcoz}(jg) A Hy=-283.0 kJ/imol

ER=AREFIT A

CO@)+5-04()

A

AH, At

AH,

Y

C(s)+04(g) CO4(g)

C(s)-5 Oy(g) A AL CO,(g) B SR A LA—2F 58 Al ( SLIL
N AH,), m—fuﬁﬂﬁﬁxﬁi o C(S)'ﬁoz(g)fiﬂ‘h
AR CO(g) (IRLHCH AHy); 554, CO(Q)5 Oyg) IL
A COy(g) ( BN A H, )0 RESERE, WA:

AH=AH,+AH,

AH=AH,—AH,
=—393.5 kJ/mol — ( —283.0 kJ/mol )
=—110.5 kJ/mol

B
C(s) + 2-0:(g)=CO(g)  AH,=—110.5 k/mol

AT, MRS, AT KIS &R
o7 ST S SR S R O R B, BT, H%Akiﬁf
B A H=+a kJ/mol, }Jﬁﬁ@f‘% A H=—a kJ/mol ; #%
AR R B AL AR SAT g 58 40 L B A2 0 B AR
W, Mﬁﬁfﬂﬁf%mTumLmAﬁf%&F
E iy I A
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1
1

i
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N
:
4

j

?E_‘i?ﬂﬁ_ G L B R R R S o R B G P 3 H,‘L‘,,,J TS
PCERS EI’H‘EHE—*HE

@ =

EHIBNERETRINEAT, 25 | BHTEEEE

WA R, R, A WRIBE T AR, B M o R T

FERL, 18385 LA RRE R LR+, L OBKBYFE, fh— LT 5 A R B 1
YA R E X R L TR A5t AT

RHFEERSER. WELRUEHS @ ARREMNEXE

(P-S.Laplace, 1749—1827), 1 Ak B | EFEHHRUES
Mt (BUBERT RN EEREAE) | TRETEZENH
WETHRERGRES, NERKESAR | K, Hi, EHE
REBEETABE, 18365, EHTEE  BRFANELEY

PHRAZMEX, AAECRHNERE | E@, E40ASE e
RTARMRE#, FREEA. SANSH. = HEA. mie s

SRME. FRLAGHE RN K N H#E

.

e P e T N LR L S L s L T T s L

=, REBMOHE

FESCRRRIF, % EWEI RN, B, T
Per T2 R R AR AR BRI, AL RN PR
AR BB R R RV

[BIRR1] B8 (EERSHFeS,) WMER T
EHIFRER AT F @Jsozﬁbﬁﬁz , BRI I R R -

4FeS, nﬁ

0, + 850,

FE25 CH 101 kPaft, 1 mol FeSz(s)jn%ﬁ?‘Pa?EJﬁ
Fe,04(s) F1SO,(g) B 853 kI W&, g ( Tk
Mt “BEH ) AEEPS AR ER T AR, KRR T
EFERA, AT HAER. EERAAAAEERL,

(1) &5 i FeS, Bt HL 2 R,

(2) HHEEE E 1 kg BT (FeS, 952K 90%) 52
SARB R =

[#R) (1) BIEEE, FeS, MREMBULES RN

FeS,(s) + LL0,()=1Fe,0,(5)+250,(5) A H=-853 KJ/mol

(2)FeS,HIEE/RFTEA 120 g - mol ',

BT RNHREHE 15



16 H—FE (FEREHEL

1 kg B8R & FeS, Eﬁﬁ%ﬁ 1 000 g x 90%=900 g
900 g FeS, MR TR N :
900 g
120 g - mol ™"
IS 1 kg BED TR AR !
7.5 mol x 853 kJ/moI:6 398 kJ
% (1) FeS, MRERIBIETRR N

FeSz(s)+%02(g)=%F6203(s")+2302(g) A H=—853 kJ/mol

(2) Hg L 1 ke BERD T MBI OEE 7 6 398 kI,

[BIE2] HEEEAEIIRRENEEREZ —,
REENRER PR B0
CoH,,04(5) + 60,(2)=6CO,(g) + 6H,0(1) A H=—2 800 kJ/mol
V100 g HIATHEAE A MR P 52 4 EALRT 2 B

[ 8 ] BEIMEFEXATH, 1 mol CH,0, FE A
LR R SE S E AT A A E D 2 800 kT,

C¢H,,04 FIEE/R & A 180 g * mol s

100 g CH,,O, R BTE N «

B 1008 & 556 mol
180 g * mol '

0.556 mol CeH,,06 S4B AL F=2E BIIE N -
0.556 mol x 2 800 kJ/mol =1 557 kJ
%+ 100 g BANELE N R se 2 B A P R AR
$91557 kT, |
[HISE3) RS KESERN. THESKESTMY
BT FHRESHEE k. KR4 R L2
RAHH
D C(s) + H,0(g)=CO(g) + Hy(g) A H=+131.5 kJ/mol
@CH/(g) + H,0(g)=CO(g) +3H,(g) A H,=+205.9 ki/mol
R CH,(g)=C(s) + 2H,(2) 19 AH.,
(18] AENETBRNERTUEE, HRIED
B3 I T 5 SRR, S S
CH,(g)=C(s) + 2Hy(g)

= 7.5 mol

R




CO(g) + Hy(@)=C(s) + H,0(g) A H,=—AH=—1315 ki/mol
) CIL,(g) 1 TLO(2)—CO(g) 1310y(g) A Hy=1205.0 Id/mol

CH(g)=C(s)'+ 2H,(g) AH=2
WIS,
AH=AH+AH,
=AH,~AH,
=+205.9 kJ/mol—131.5 kJ/mol
=+74.4 kJ/mol
% . CH,(g)=C(s) + 2H,(g) ) A H=+74.4 kJ/mol,

. 4 gBME O, Bz A MhEet SO, UK, T 37 1T W, SIS BRI RS,
. H, 50, RRA A 1 mol/KZES, MiHi241.8 kIHE, SHREMMELE RN, &1 gk#ESE
HEREAIK, O 244410 B, T HL(e) +1 O,()=HLOM K AH.
. RS BRESZ—R T . 410ke ThEekbed sl SARAKE, B S < 10° kI M#E,
U)ﬁ&TP%%%ﬂ%%fﬁf
) BH11 mol EASKE K ES N TER L4 IR E, ﬂ‘ﬁl mol T e ke Bl — A Ak
HIZK RSB HAE .
CKETERSTEATLARBE (NH,, &) 1R, NO,/ESELH], 4_%}51 WA BN, FIZKZER, T4
DNy(g) + 20,(g)=2N0,(g) A H,=+66.4 KJ/mol
@NH,(l) + Oy(8)=N, (@) + 2H,0(8) A H,=—622 kJ/mol
HE t N,H,(1) 5 NO, R i b 2=,
C FEBRAMRE G, TLHECO, 5H, WER, BAiR RS K CO, %A NH0%, ARETHR
H,073%]0,, MO, MHE. BEH:
(DCOy(g) + 4Hy(g)=CH,(g) + 2H,0() A H,=—252.9 kJ/mol
®@2H,0(D)=2H,(g) + 0,(g) A H,=+571.6 kJ/mol
BE i F 5 R TSR R EA BB K b2 R
. lk FRIEE AT &&I@Jﬁﬁ~/\§§}if‘
' CO(g)+H,0(g)=COy(g)+H,(g)
BEA :
DCE+5040)=COE)  AH=-1105 l/mol

@Hy(g) +%Oz(g)=H20(g) A H,=—241.8 kJ/mol
@ C(s) + O,(g)= CO;,_(g} A H,=—393.5 kJ/mol
BE H—E bk 'ﬁ?km’-:uﬁif“ RS ERTER,

T RMNEREMHE 17
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o y & ] “ R BB
. | (MH, 5 CLRRARHCIAH) | [ UWH0@ 48 E K K70, 44 ]

VEXEE T EYe
hARREAY EER
i A )

#ERE (AH)

=, #pEaEs
T RBRAANNER T =R N PR, ﬁﬁ%%T%%ﬁﬁ¢%

O B
REEAT

mEst ot | mavEas
FR
e =
Tk R 2R R RTH R B R
TR B E
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)

L EAREET, REMFHAG LS REM O, 5L, ﬁ:‘%ﬂimﬁﬁm(}i @) FkEXR
(@ )s Tﬁ]wﬁ%rﬁ&ﬁéﬁm( )i
A RNOBEHHRE %
RO HESE
C.RNQO®. QB EMAE—FE
D. B BERNO. @t kg .,

2. B50: Ny(g) + 3H,(g)=2NH,(g) AH=—924 kJ/mol. E%ﬁ%%lmolH H%. 1 mol N-HEZER I
BEEST 3 436 kI 39sz MEE 1 mol N = NEFERWAIREER ( be

A. 431K . B.945.6kJ
C. 649 kJ . D.869K

3. F£25 TH101 kPa'F, 1 g HySRBRA A /K 142.9 W A9, NITFSILE B FHEIEH
MR () .

A.2Hy(g) + Oy()=2H,0() A H=—142.9 kJ/mol
B. Hy(g) + %Oz(g)=Hgle) A H=—285.8 kJ/mol
C. 2H(g) + Oy(@)=2H,0(g)  AH=-571.6 kI/mol
D. Hy(g) + %Oz(g)zHZQZ(g) A H=4285.8 kI/mol
4. B1: Hyg) + Cly(g)— 2HC1(g) A H=—184.6 kJ/mol.,
[ y HCl(g)——Hz(g) += Clz(g) MAH=
* 1 E*ﬂ’ﬁt"cﬁ? 1.68 L&Elac Hﬂiﬁﬁm?,ﬁﬁzé@%’ﬁﬁﬁiﬁlz g, 25 CFI101 kPa F5244%
Bark B CO,(2) A H,O) i, AL 66.77 kI i &
(1) Z85EmrFn.
(2) R R R ;
6. B .
DH,0(g)=H,(g) +%02(g) A H=4241.8 kJ/mol

@C(s) +% O,g)=CO(g)  AH=—110.5 kJ/mol

B C(s) + 0,(g)=COy(g) A H=-393.5 kJ/mol

: BEETHIZEA,

§ (1) EARBHE FRAUZ R (HF3).

5 u)%ﬁcww%ﬂ%ﬁ%$ﬁ&ﬁﬁ (HFZ ).

§ (3) 10 g H, SeAiRber BUKFES, Mk BoREY e

i (4) Bih COMBmBILET R, o
i 7. B FIIR BRI TR, -

! (1) 1mol C;H,(g) 7E O, FF5E4HkBEA AL CO, IIIATK, B 1299.6 kI A,

(2) 23 g C,H,OHD) 7EQ, 5 2MRBH I CO, TIMATK, Tk 683.4 1T RoHE

£J58”s 19



P R TR

8. B4l

D C(s) + 0:(g)=CO0x(g) A H;=—393.5 kJ/mol
@2Mg(s) + O,(2)=2MgO(s) A H,=—1203.4 kJ/mol
T il My 55 CO, LU A b ¥ R,

2008 AL RBIES “HDT JOEMBREERE (CH,), 19968 T2 K BRES KIE KRR S

(CHs)o AHERBEERIIREIAR .

EJ %l] &
@ C,Hy(g)—=CH,(g) + C;H,(g)+Hy(g) AH,=+156.6 kJ/mol
©® C,Hy(g)=—CH,(g) + C;Hy(g) A H,=+32.4 \d/mol
A CHy(g)=C,H(g) + Hy(2) i AH,
10. B4
DH,(g) + % 0,(@)=H,0() A H=—285.8 kJ/mol

@C.Hy(g) + 50,(g)=3C0,(g) + 4H,0() AH,=—2219.9kJ/mol =

(1) ¥E25 CHI101 kPa'F, H, FICH; KB &S mol%é@ﬁﬁ%ﬁzcozmﬂ&@k, B 6 2642 KT
HOHE . THER A SRR H, A CH, AT L ?

(2) BH: HO()=H,0g) A H;=+44.0kI/mol, 5 it C;H#hEeAE il CO, MIZKZR AL 22,

20 T (LFERMAFRH



2R
WEEE

HF =AY M
CZ R RRYEE

MR—IMEZ RS, FEEEXETUTENAEL
B —ERMAIRIEHHIE, %R OEEHR SAIE;
—ERMATEEIE, ERRMAEMGEEE, XK
THEBEXE, NEKER, XEEmpms, MTER
WERMAE, TSRS REAECHKE, LURE
RERIIRIAEF HEESEHEN.




D E]
U2 I R AR

\4
VAT

HATHE, TH%%& RIERBE AN B, k
IR KR P LATEBR B ST A, TR B — L8 B F R N AE 4D
ZWHtRESEEE, MEERT 2R, BRBAN LREE,
BRFREa KL, FRESNEREAFEZTHARE
e, A, wﬁﬁrk%ﬁfﬁ$7ﬂﬁwﬁwmki
RS R R Y R R W 7 '

—. fERRESE

FEAAT A5 B r i) HL 8 BB IR A S [ 0 B RS s ]
AW Z 0, B, i AEw] LU A ] s
R P S M A R R ) B AR R R . QNSRS
ERKETRZEER, N5 R 5% 5E A E] Py
F2 IO ik F ek Nl A R 3 e 2R

Ac

v=—

- At
PR | Sof A cRTR AR R s, BB
chemical reaction rate B85 mol/L ( S mol - L_l:)_- 2%0 AP R R AL
HEFRBAR(B), min(4) %, vFRRIEE (B

IEE), HEFABARE mol/(L  s)(&mol - L™ - s™) %5,
M F—MMEERNL . mA +nB =pC + gD, 7] F{E—F4

IR ) R VR RS ) R B M 2 R B

__AcA) oy AcB) _ Ac©) __Ac(D)
v(A)= ; , 0(B)= A;.;’U(C)‘ . ,o(D)= <
A, YA _oB) _ %C) _ v(D)
" m n p B q

O PR, XERIER AN,

22 FHE WEREESHETE




0, 45 % P 88 R R A IR : N+ 3H,—2NH,
[ BE T BA B N, B9 B 25 0.8 mol/L, 5 min /& N, AWk BEAE
H0.7 mol/L, 24 At=5 minff, Ac(N,)=—0.1 mol/L, &

FEAL TR PR YR BRI ER, T8 Acl,)=
—0.3 mol/L, A c(NH,)=0.2 mol/L,

FIN,. H, fINH, {HkEAs %ﬁr%%%&fLiﬁﬂ
A

Ac(N,) _ 0.1 mol/L

Np=—
A ~ Smin

= (.02 mol/(L - min)

A C(Hz) 0 3 mol/L

A At  Smin

= (.06 mol/(L - min)

v(NH,)= % = %EH%UL = 0.04 mol/(L * min) .

fo BT T L SRR . ARSELE R

g, KRR F AL R ( Rk
) HIVREE . SERR AT S R B S KT L
EAT LR, MR, RRIOER, BEm

Tk, BRI, SHEEEN%, G, MTERRPIT
mﬁr T RIS A B B SRR, A
1% B A L S YR S %@%%W%%*@aﬁ?;

B

_xwmk%ﬁfﬁﬁmlﬁ

Eﬁﬁ%ﬁT,KﬁﬁkéﬁﬁﬁﬁK@%ﬁﬁ,ﬁ;
S R TR SR R, SR RS HE
eEH, YREE. TR, W RARA S N R R R

FWBARK, LI A LIOE R AR A T R B
EVLKWX¢O%E&M$% WAL LEHTTEE
ME o

F—T FRAEZE 23



L T T L R LT T T T

Eﬁ%iﬁ BER AL R R ik ey R &

? R BE. ﬁ%ﬂ%ﬂ%%ﬁ o BT R Y de TR AL RS R Y
% [ STERiRTE 1)
: RERBAS, W FRRAYANERLEFOAE,

FIH &

BAR. KA. ERL KPR MREE. A "y
0.1 mol/L Na,8,05 % # .+ 0.1 mol/L HS0, % i 0.5 moVL H,SO, i i 5% H,0,

. 1 mol/L FeCly k. M. #AkK, ‘
cST e v e

YHEE EBFE ZRARLE i

RE

BE

A

{ EEIERE L] 5

L&%Eﬂ?ﬂ'li’%b@#‘i"l“?'] 15 B ek & ' a8

(1) #B2L1AFAEFTHEE, EEHMAMIAN o
2g 5k, @Al \rf?u)% A 40 mL 1 mol/L H,SO, &%, T E
B 30 FOKE 10 mL H, 5 A Bt s

(2) 4% A 4 mol/L H,S0,& & 4 % 1 mol/L H,S0; -
BERELLETE, HARRLEmERRY? a0
ZRIE, FRERER, | E2 WEHSRBRRME

HRARBRINTR, B FR %, R

) i i FOoE £ Gk

1 mol/L H,S0, & #&

4 mol/L H,SO, ¥ #&

[@EE%HLT ]
7 e ‘F’ ’V’Jﬂi'] T AR A T

24 BT (ERIEESLETE




E—RAEL T, HHMFAHARN, 8RN YE

B, L RAEENA; BARRRYRE, L2 RAEE
Boho TR, WERRERYA; ERRE, ¥R

RIEFER/AN, REZRITEYE, BESI®EI0 C, k¥R
RIS KA JFRHY 2~4 1 . X RDIRFER R A
MRS B, BN T USSR ER, T

HSEBMOUE R, BB EIR R T AR R

LR
=. EIEE

TR . IR, R R A SR B L

PRI RYE? T 18 o T8 e A ] SRRl SR R X —

[ AT

BRI, KEBALE SR AR 25 o Rt

RESE AL, TIAEAEZ IS 24 R WA fesCH. Fildn,

2HI=H, + I, SEPr R4 F AP R R SEit -

2HI —H, +21- ¥

2. — 1,

B35 SRR AT S, XA R AT 355
EEE@ET 2HI=H2 + I?_ B{J}imﬂ‘jﬁo EEEER%B‘LE{T

m@o ”_:;
ST R RT 2 0 SR SR MR R 19 5 AN R Al
. DVSHRBRBINH, (ETR R T B R RS

RIFFERN, EEERT, HTHRAWER 1 moV/L A,
FERSLTER, B AR MY T T RIRE T A E 10% 1K,

05 L) 43T 1A (AR ] — WRIHE R R 2k R TGS, R
BLRFE107 sHAMEM. REZ, (HTRE KA
BRI SE AL, (BSCRRIFIRIIM . AR R R4 T
M — RS ER AR N . RN RES R (L R BT
R A AR (IR 2-2),

B A TR AR % AL R, AR B
Ver FEALER MBS, RN AREE M08
£, BN EERAEORE, SRR R

O BHE, #8 R T HET BT,

ZET0 R B

elementary reaction

F At effective collision

f—1 ERMNEE 25



() HEHAEERE  (2) BEHGRETLE (3) #Hm
H22 HIAREATSTRERER

EhAT
activated molecule
Ve

activation energy

=
I
¢ RAEE
E23 LEREFRRMY. &R
IR BRI AL AR 2

26 FTE MERMEERSFEFE

Wigd, MTRAEMER B, B0, KB RREE ST
MEA BBRER, XFSTFUBEELS Fo HHATA
B THERSRNYH TEANTYREZE, MR
REATE L BE .

mME 23, EFRARMBELE, ERRELS
FARERDS TR NRER, E-E TR,

ﬁ
Ty
it
dIT
:E"L_‘(_
s>

in 2K A RIS R :
(1) SEmEHARRR, AHLHXEBHNR
| EABAFREREHK, MEREEMORESE |
KEFRERFENT ;
L (2) SRAEMAERN, A AtEBRALRE
RERAREHK, ARKREELRAEREEE
- WY :

ST R LRI, E—FEFTF, REWSTF
PR T HEARR—ERN, TAMERAELS T
BOH SN TR RBORIE L, BS5RSRE BRI
Ho MEAAAHERR, RPYWRESK, BAKRARE
4TRSS, ARt E T R R N, ¥R
REESEHR, R, WRRRER R ES IR
REHE RN




i ORI e e s

LH A AEARE, FHEEE, RMYSFrE gwg
i, fF—Es Bk ﬁﬁﬁmﬂ%ﬁm@mﬂ¥,Mﬁﬁf

T RR5rF RS TR AR, SR A

SRR BN, DA (LSBT A, W, TN
ARRE IR BE & 2 SRR
HE, BHEREBIY, BN FUERERER

RISEER, R TR R R TR, &Wﬁﬁm@mﬁﬂ
P 24 P, PSR kA IR R4 B R AT RAT
TR R RS R, R R A R HI R B S 5 (ke

F. B, HEANNE RN FIEHRE LI
R R TELRERE R TR Z . XBLEEE 2 B R B Y150+ AL A
WAL T, KT BN R B4 T I AT B
H, WM T AR,

EEIR R

o

Rl
4=

°  RiE
@24-&@%@%&#&& W R R AL S

Eﬂﬁ%%lﬂ* AR DA+ . B AF
FfeFETIAFSHEAK X BBEREM S, ETEERA

HORUGE AR L0, A2 B DR RS kg
BIURE. Tet g Al R B e, i,

SEMYHCATER, HIENEERNARS, BRE
BRROREA FHEAT A0, BT AR FR T LA 2% Tl 27
SREKRLFAE, TEL VB PERR 5 B 2

T BTN A A AR A AR, %u%%%%ﬁﬁh

— BRI SN EENA.

BT BRI A SR RIS, ﬂﬁ@3
U R AR, B, BN,

S, BN, RN BEOE. METES. B, K
Bk REARER, #6 AUAAE RE,

£ ERMEER 27



3
=

g

i

N i T . :
@ “z;;%.-%q " _‘D:zzq . %:f‘% O B R S e A A A e

R

AEREENE B E B, LHE
BEamgE BN AL BRA, F
BHEEXRERRSE, LAEREES B
HHIICsH T RE, ZREFSI 4=
REudEdZamEalhdlaiadEs, &
MFR 0V ~10"s oy B 18] o A, XA At
B EAFRE GF AR LRI Y B
(fs, 1£s=10%s) %, &EF LT B
SRENE, BHAREE. XAARY
FAgREEEETEE, flin, WEREBER
( AHZewail, 1946—2016) #F 5 ICN X 4 K4+
REREE, FATTUs#ELTF. RF P
B % o R HL RO AR, WAL AR

R e WP R PP W, NI S i SV NP B W S T T P S WP P R S P

ICN—I+CN 8y F R B E] 7 (205+30) X10°s,
EARHECO,AARME, W THERM
W%, BEREEHCO,RRE T
Kok, SIEAHEFHHOATLHES
H+-0-+CO, 3 B 7T W Rt T 5 KA B %
MIREARE, WE:

H+CO, — H-0---CO — OH+CO

(#%) (HES) (&A)

FAAEXDMEFENE S TE, 19994
FRRKBE IR FER F R R
%&M%Aﬁﬁmfr —F W, XAKEE
(ﬁ#)%&ﬁ EEW; s—FE, FRF
WKBREMGFEE (M) EHNEE,

e o P L s P S R L L L L N N L S L PR e L e LR S A e e L L

............................................................... D oz S

1. FHLERRF, FERINMBERE ST ARBHZHE ( )o

A RRMBEH o B AWK
2. FRBBTERIOR (),

C. EreE

D. EH&EL

A IESKSIMLEER, BIEREARATRD, THRARKEEAELS THEM, L

= INRUES PN

B. W& T2 B R A B RHE—E A A RHE

C. FARiEE, AEREYTHEAASTHEIEER, MﬁﬁﬁkiﬁfLi
D. IMAEEARIN, TEERIAT 15 FREABOER, WA RS
3. EI4NH, +50,=4NO + 6H,0, ERMHZESFIFv(NH,). v(0,). v(NO). v(H,0)FR, MTFI%

RIFFARIR ( Yo
i %B(NH3)=U(02)
C. 2u(NI@:u(Hzo)

B %U(Oz):v(Hﬁo)

D. £5(0)=o(NO)

4 EEBAENEAESRT, ASBRELEMNC, HAZERL @ﬁﬁ%%mm\mm\mm%mo
A : 20(B)=3v(A), 3U(C3=20CB) Mt R AT R A ( )o

A, 2A+3B=2C B A+3B=2C

28 HIE WEREEESKETE

C. 3A+B=2C

D. AtB=C



5. RN IENEETHNGEF R, HEE FIEA.
(1) mid#E (3 “a” 3 “b") FEAFIZE,
(2) HRREH RRL (R BT,

RR#A__ .

6. LUBEIR4RERE B A & SRR A H,S0, A R, AL

HE&ERLA PO, MMM HEAERA, EidRdE

filEdet

)

KA A SR -
(D2Fe™ + PbO, + 4H' + SO} =2Fe’* + PbSO, + 2H20
@ 2Fe* + Pb + SO, =2Fe* + PbSO,
(1) 5 i Pb 5 PbO, e Bi4E A PbSO, AUfbFE 2R
(2) £ BRI, Fef* MYERAZAr
(3) I L7 IR Fe™ A91EF
7. BET, EHAELSRERFEESFHNOFICO ¥R CO, %ﬂNzo R B FTANRT 3 Rz A R R R
R, FREA T T T ERHER.
[#EimE ] EEMEAFAENELT, i%l*i’r%k%ﬂmﬂtt:‘z%ﬁﬂ (BRENYEFES
ALEERR ) IR E B MR E R
[ e | SRR, SR AIAER, ff B A e .,
[S£3%H ) BEE TP

%% | #C | c(NOY(mol-LT) | c(COY(mol LY | #HAMYELEERAm g™
I 280 6.50x 107 400%x107 80.0
w Il | 120

Il 360 ot 80.0

[ BRI S525 ] = 41555 eh CO Ao v B2 R e 8] A

FlMARR.

(1) 5 1 Beh, HBTERTNO B%EH

(2) prfhige [ A4, SRR LERR, %k
2 7 R B B (WK WA K
“TH" )

(3) hszse T ATATARE A4510 2

e(COY/(10 mol L")

: ik w 5
O%g
=

o




A b

o3

o
4 ||
v
=

FERMETIRAME T Ao, %R KRR R
L. flan, AT, BRTRELEEEITRE
P 5, AREE BEERR A RS LA
at, XEUE REEE RN ETRRE, BMb¥ PR,

—. WEFERE

R R R R, B0, Tl T R
A Ry, AR AL BT

i"‘]%fﬁl.l.'. i1

reversible reaction

it i

( o
//

z |=

N,
/—m Nz
0 it fE] ' o it ]
(a) (b)

B 25 SHERMNTRXYENRERNEZLRERE

ME2-5(a) Fim, N, 5H,EZERR. HERTAE
13, PERPENE, MREBHHEA, TN, 5 H, KK EEA5
No WEE—WZIFIR, TR SR ERE,

mME2-5(b) PR, NHEA SRR, % R
BT, HRFN, 5H, WWEERTEA, T NH, KR EES
Bilo MEE—RIZITTHG, TAIMREERERE,

30 HF-E WMFEREERSKETE



AT, RA RN RS, %
iE. R RIRESAERT, R RTYIAAE AR E  RE

A, EIPRRIALRABER R B0, SRRy
R AGHACKE T “REE _gﬁm&*%Mﬁzﬁw;$
RS, RIS, e TERE ST,

L FRTR, b TRRE R — A F R TR
E,EﬁﬂﬁLEﬁ%L%ﬁ%,ﬁ\mm%*%ﬁﬁﬁ”
W R RRRT. o

- F&

chemical equilibrium

R T T D LT T L T L T T

BT

4o, BRE® S, |
BEETHLE:

, ESVAE M, FAERARMEEEREAYEL, &
: %ﬁ&ﬁﬁﬁ@im%@%#DEma&%&rﬁﬁﬂﬁ@@ﬁ
L (1) R ERSA L,

(2) &R FERFLE,

(3) & Leseh s, dofk s, KA, LEFWIE,

(4) REESERAEDL, wFBRE. TEXE,

:\%$$%ﬁ@

E—ERET, m;¥@%§¢ﬁ VIR E 54 4
KVZ@%HZ%%%?TﬁUﬁf&@+L®v—ﬂmQ
RBIFHIT AT

?Eﬁm%ﬁ ﬁﬁf@%¢%%ﬁ%&ﬁ@%zm%n

%214ﬂ6tﬁ&r¢?m®+ug ﬂﬂ@*%%ﬁ%ﬁ?

ﬁ%ﬁ@%ﬁ%&gﬂmmx,) T4 4 0B/ (mol - L) Fferet
(H,) (L) (HD c(H,) (L) c(HD 0D

(610 = £ cll, : Cl 5 o i [ SR

' : 2 - o) - (I
1.197 X107 | 6.944% 107 0 5617%107° 5.936'%;?10“ 1.270x 107 48.37
1.228x 107 | 9.964% 107 0 3841107 | 1.524%10™ | 1.687x 10 48.62
1.201X 107 | 8.403 %107 0 4.580%107 | 9.733x107* | 1.486x107 49.54
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S

4o Ay KB/ (mol - L) T8 A4 9/ (mol - L) F4et

c(H,) o) wi c(HI) c(H,) (L) Cc(HI) ﬂﬂ_lw
. ) c(H,) - c(l)
=0 0 | 1.520x10™ | 1.696% 107 | 1.696x 107 | 1.181x10° 48.49
0 0 | 1287x107 | 1433%107 | 1433%107 | 1000%107 | 4870
0 0 3.777%107° | 4213%x107 | 4.213 ><1‘:)1s 2934 %107 48.50
cHI
ﬁjm FHE 48.70

I EEBAE TS, WRURAEA57.6 CIAEI A i,
com
o) - ey = TR

Xt F— AR A Al S -

mA(g) + nB(g) == pC(g) + qD(g)

d(C) + (D
FEAEBATAIN o FRREER, RO K
¢"(A) - ¢'(B)
o H—HPIREI, SEFNE—ERE TSR

i #iE, (AN c(B)s c(C)FIc(D) LI

'ft#;ll%’#ﬁ C‘P(C) 5 Cq(D)

HPKREEH, RALETHEEH, FHTEEHR
(B SRR S R — A TR E R AT R 5 ). fhss
P ERE R R M REN—MEEE, BB T
RZREEM, 45N HE R EORETET a5
B, FUERBAEIRE, AR FARRE,

B, KR, LI RE A BT & 1 H B
K, EERMETHRENL, BZRNETERZS, F
i R AR, R, KBV, RERHETE
BASES, AN KRR LR, — ik, X
K>10°R, R RSt TARARL T,

[ BIER1] AFBET, &4 HMI, %0.10 mol i
SHEBAYWFEA LWFREE S, A RMIAT T
J&, %8 ¢(H,)=0.008 0 mol + L*,
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) VBN S R
(’J) FEERBET, FEBRAIZESTHEAH, ﬂfﬂ
L(g) % 0.20 mol, ESRIAFI6= T RS S Y R AT
(R (1) R “I%ﬂ 4t ¢(H,)=0.008 0 mol - L™

TH#E c(H,)=0.002 0mol - L™, A c(HN=0.004 0 mol - L'
C H@ + L =M
ALHAVERE /(mol - L7')  0.010  0.010 0o

AR/ (mol - L™')  0.0020 0.0020 0.0040
P/ (mol - L™')  0.0080 0.0080 0.0040

- © (HI) (O 004 0) 025
c(H,) * c(;) (0.0080)°

(2) K83 71 %1, & 45 At e(H,)=0.020 mol - L™,
¢(1,)=0.020 mol + L', '
BH, AR EE N x mol - L™ M.
T H( + L —2HI(y)
IR /(mol - L) 0.020  0.020 0
AL E /(mol - L) x x 2x
B /(mol - L™') 0.020—x 0.020—x 2x

g K RBERE &AL, Eik:

dEy @
c(Hg c@)  (0.020—x)
8. x=00040
ST : o(H,)=c(,)=0.016 mol - L™, c(HI)=0.0080 mol - ™"
! % (1) MR B FAER34 0.25. .
i (2) T3 402 - 47 B 45490 I B Yk BE 43 B0 - c(H)=
0.016mol - L™, ()= 0.016 mol - L™, ¢(HD=0.0080mol - L7,
[fIRE2 ] T—ﬁf‘r‘ﬂ: AR T, $%2.0 mol CO
510 mol H,OIR & I 830 C, KT T 514
CO(g)+H,0(g) = CO,(g)+H,(g) :
AR R B KR 1.0, KEBIFER CORLA COZ:;
| BRI .
1 [ ] WA EFHER CORMLN CO,NYRMER

K= =0.25

D FERERA LB



X m_ﬂl, ﬁﬁ%ﬁﬁﬁ.?ﬂj’jy LU Hiia
CO(g) + H,O0(g) =— COL(g) + Hyg)

20 10

FIEHeE /(mol - L) _y_ 0 0
AR/ (mol - L) = 2 x x
y y ¥ Yy
FHEE/ (mol - L) 20 10 E 2
¥ y y y
| . LCO) + u(Hy)
c(CO) * ¢(H,0)
X \2
(5)
=1.0

~ T 2mExy 7 10=x
() (5
2=(2.0 = x)(10 — x)
=20 — 12x +x°

— mol

CO#4kH CO, Eﬁ%@bﬁ?ﬁj : x 100%=83%

2.0 mol

%, SABIER COREALN CO, HIEEAL 3R 3 83%,
=. Elit=FEnEs

| TE—E LB, YA 3Rk B 4k 2 T AR A
| B, INEBASHRE., BB, BESANE, M TaRER
E ééﬁiﬁw?mnﬁm?z

. WRIENHEE T R
@ {%gmz—'f & @i
€127 5 mL 0.05 mol/L FeCl, /& i& 893X F ¥ /w5 mL
0.15 mol/L KSCNiz#%, Ak Z4E,,
BLrEERFH % Ea b c Z1RETF, HEE
i b e NV E4kAy, @R Ec T E A4 1 moV/L KSCN&
i W, MEGRE Db, cPEBme T, FHE5RFTarttt,




S 3 FARE b P AL B4 L
% REDFMAND ELH KSCN &

A5

FE R RN AR R AR T 51 1
Fo* | 3SCN — Fo(SCM),
(REE) (%8) ()
SR, ZRBEARITER, i ASH i E L
HEWE, TEHRSYBERMEEHEZE T2k, XL
B A BR OB B AL SR RO MR I R A T 5L

B R k. . TELrorTeTr

M E ¢ ¥ iE w1 mol/L

........................................

(1) ELREKBT, KFFHREZFLAT IN? KRAWTHIBIH?

(2) BB %’xﬂ—;ﬁx%éﬁiﬁ‘éf’ﬁi A EF Y i F R REN?

(3) A—RBET, ﬁTﬁ&ﬂLﬂ+%ﬁ,%xﬁﬁ%kiﬁw,m#%ﬁ3

 RERTAE AT T EA?

AT, SR AR TERAR, m%&'

RN, FERSEEOR, FTEERNYRARDLS
FEE R, EERFIF A TERE, A Bk
SR E RS B M R EENE .

SCIER, AT R RGBT, FERA AR
MAEDLT, WSRO R YR E (S/NMERIRE ),
AR ER A %sh; FH, MSENR R (2

BIRAERYIVRE ), IR 7 [R5
ESRT, T ABREULSTERRN, M
R R B B I RS, ARERVE R S T R U
KF, FLLHIEHEEE TR T .
X0 =KAi, "R FERES

2 QoKE, LETHAEL MBS, Egﬁﬁi

A EPIR S 5

HO>Kuf, (P EEBREN T MBS, HEEXE

AR

BT HEYE 35



2-6 R TEREE

ﬁﬂu%%ﬁm

FELAV A=A, éﬁi%%%ﬁ PIRIHRE, fE1L
S ERNT FBE, IR Ui B p R AL
2R, T RRARAE = Al A

kﬁ %ﬁﬁﬁ&ém%ﬁaﬁiﬁg

2 GRERHA . AR EAN
A%
i

F RN R AR T 5 -

2NO,(g) = N,0,(9) "
(ZI3R0 ) (B8 )

SERE, EESAR S EDIML, ERATE K,
SR ERERBE/N, WER/D, BREKENEIELZERE
R, BERGAERERNER T EZHINO,, S
eTEZETRE, ERNERE/D, [ERHEBRBER, RE
AR, BEENBEREREH L, OOBHER
EEAEETELHNO,,

..........................................................................................................

(1) ﬁm’iﬂiﬁﬁvéﬁ&}i’]‘ BILE G ABEBRE R, BRDPRARE=ZAHE
No WARBEBZMHAROEABITON, REEREXBENF FHREILLEH

) A7

TG ?

fesmssarierrasaratsiasdeitiatssnnt sy dgnras

u)ﬁ%ﬂﬁ@Wiﬁwﬁm%&ﬁ,%%&ﬁ%%ﬁ%ﬁ%#%ﬁﬁéii
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E|

TR SIME AR AL, HAFFER, Tﬁﬁ_

SHEREHIERT, WkEﬁ(ﬂ¢%%%ﬁf)Aﬁ%
?ﬁﬁmmmmﬁmeﬁmﬁa B/NER (M kg e
AR ), SEFERSEEBEAN T B, KA
Wmﬁwﬁ&ﬁ*k%Tﬁﬁf,%kﬁﬁwﬁﬁﬁx
REE b2 T R R,

Bl BSY A ATRZ EoR AR/, AT LA

ite B, HFERSYHEHEESSRSY RN, Bk
FEsR e — A KA.

3. R P R
3 F RSB TS R, SRBOAEIEEE, %
AR M S A, :

S (xe2-3] &R
ﬁﬂg’) 7ﬁﬁ—T, ’IENOZ%UNzo_gE/J(bOu:T; K‘%)\&%EE
A EALE MFH%%£E&MB,ﬁ RO

7(‘111? ’ }; ﬂ/\ﬁii&z}]ﬂ?’j?.ﬁ? R, g:hb A 'L’li}-\ﬂl]!" 14{'0

L3 R AT it &
AR
Zit

MEDRE, TN@E&N@%& i, FEHERF T
i

2NO,(g) = N,0.(g) AH= —56.9 kJ/mol

LI, BRI, 0

FIERREE, NO,MYREEREK; BWTENOK BB LA
@A, BLIIETIREE, NO,HMRIEER/N,
KESZRATH, 7RI T, FERE,

S T AR BB T 1% h; FRGIREE, £tefe

I R B N T R B 5l

& F TR, SOERE. R, Fﬁ%@%ﬁu%mﬁ?
RI7F= e H R R AT TR, B E L2 R R E A

(H.-L. Le Chatelier, ‘1850—1936) ¥t s —& 2R
HE: MRABERWTEN—NER (NRE. FRES

(b)

52-7 %:ﬁNOQEﬁ]NzOlsE{J'E#‘E (a),
sAlEEAERK (£) fuk
A (&) #F (b)
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I R B BRI ), Tk 1 2 R A s

HEHFIRE TS, RS ERSIIRE, Wik TR,

Le Chatelier principle A A B8 ) S b P02 T o o8 8 A8 o R
. FE, bR SR A, BART, A
FRRE sk Bb 22 FAPRAS B9 R AR S W AR, BE,
{5 4 A BB IS ST A P 7 5 BT T
w%ﬁﬁ%mﬁﬁm“ﬁﬁgﬁﬁm T T
R P T A EENN A, R T EE R
¥, FTLAEANRRE . AR AR A R, AT RE

b RN AR E AT,

@ oL R CUCTIUUUIUPITPPSTEES!  Pe— ol i
#}EIF7
D BEHEA, %H . REWAN, BNC+CO, = 2008 T#K

REK -2 WF B, FUPEPEE—ERAKCORTT
RRAESFEW, @ BAW, XAEAARAFEAYUTEELY
mEFRARKSR - EBE,
Xﬂ%#?ﬁ%%@ : REABEWEE, YLH7 718844
 ARWEHBA - RUT TESHEE", 18BEAAH
fok %mXﬁ;ﬁﬁﬂﬁ O ENETMATX—RE. £-HYHTE
mas wEsm  KEAHEEL AW BENEASSETEERD XML
EHRGATRE: £ | HBH. EANRAYIRT, B “T&
£, YERAERFRARENAE. i—  BHFEE FH BARAFE" . REE
AWERES, £b (FRNE) #BERS | W ERAFIVAEPY, AARFT AP

MXF, RANHR-—REBEHE, OHE

BERALETFREF AR B LER

B o U C NP e e e e et e e N = e N ™ P P e e P o P N e T PN P L N A s A et e o A ™
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e EsrRe
B = o PN A N A N
# $ ’

TEREESRGE

(s ERY ]

AEERBIAN AT, HAFRTHFERTE. KT, BuESRHRSF AL
EWAENR, 2XARRERTAS £ A%, BEAFR, ARREAKNER SR
ERBEAFRATHERHA, $BERAFEAN., RPESTANTRIRE,

(HsfEsS]

(1) ARBAHRARAAE,

OUABEEAL———F% (CHyg) 1, 242, BEEHE RS
RERAHAEYH; '

QEHAH, THRATRTAENRNRERLE.

(2) BESHRETREAHBE,

Q7 BEEAERAKFHFRTAREILR;

QTRAERAZARNERTFRIABLLFE,

@T ML EMELLE (SCR) HREL HERKLBE R YR,

[EREE ]
(1) BILREMSHN, KEAMTL2ETT
(2) BEHZE®RE, HERFIR,
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I E—EREF, KA +3B(g) = 2C(e) iREIP4, &L H’J:H%T HEFAANK=_ HF
BT &Y A E ﬁz‘%ﬂ;&;-- c(A)=2.0 mol/L. c(B)=2.0 mol/L. ¢(C)=1.0 mol/L, M|K= .

2. BE—EEEHTHERBRBPEAERI: CH(g) — GH,(g) + Ho(g) AH>0, METNTFHE, FH&
IfgEm+, NEERS OREAENE ( Y

A BB AR B. T8 R R
C.AB IS D#ﬁ?ﬁkﬁﬁ Shk

3. IR TR RS 5 T R B : X(g) + 2Y(g) — 3Z(g)o THIAUAT, AEULIR R
CAEETFERAMLE (),
A, Z B R 5 7 B MR AR B. AR A 2 mol X, RIFPAER 3 mol Z
C. 5 B IR AR Sk D. BASIA B R BB

4 E—ERETREAEEPRAERN : xA(@) +yB(g) = 2C(g), FEIIF A KIWRELA 0.50 mol/L,
REREAT, BEBRNERY KAFCREFME, BisEaEa, TS A RYHREZFEE 0.30 mol/L,
FHELAMERGE (o .

A x+y<z _ B. i 1IE R 5 B 3h
C. B KB fhaRpEAR ' D. C AT T e

5. EFEBRATEMEHERT, —EEMNS0,. 0,54 K :
280,(g) + O,(g) = 2804(g)o iR E 438 H 1, Fl 1, B, SO,
&4 é‘?ﬁt%ﬂflﬁﬂ WAL EE., RN AH__ 0(3E

>7 < B =7, TR B LR R B
SRIAK. K, MK, K,
6. HEEREZEMNL TR, ?ﬁ%ﬁﬁ 2] lE. HFFEH, CO A
AILLE R EE, R ﬁu'F‘
CO,(g) + 3H,(g) — CH,0H(g) + H,0(g)
(1) RN TFEEEEERAAAK=____
(2) AFTFREFEERN CO, X EEa
a. {5 P AL b. I
c. 3K CO, il H, MR LR b
(3) BRGTIRERT F R PR MBI K3, 75210~ 290 °C, 475%
BRI R CO, L, BE RS, 75517t FER =2
Eﬂﬁﬁiﬁmﬁﬁﬁﬁ W R AH 0O(  0%10 230 250 270 2%
" <), fRER . .

7. BA—R S AKES IR CO(g)+H10(g)—~coz(g)+Hz(g)o F£830 CHZ RN B EHE
1.0, IR REMFFIEAT, ~ﬂ%ﬁi“ﬁﬂ7ﬁ?‘§“%&@mfﬁ‘ﬁmo 1 moVL, FHHE—EMMIEILR &M T8
ik,

4

[ .

SO PR

Fit[8]

(),

\\_‘_—_——___

P i
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oy
P IRRL73 T

BARH LI IER A BT, TIEEA AN,

fian, kBR8N ELATRERL (N 2-9), MR
(Rt ARG B & HEAT. AR RRR B & T,

MEEAF A, A, WTHBLERR B & TR

YE?

TN :

H(o) + 5Ou@)=H,0()  AH=-2858 ki/mol
Zn(s) + CuSO‘4 aq}_ZnSO4(aq) + Cu(s)
; A H=-216.8 kd/mol

Bk, HANE, REMHMRIA e RHET, X
BERRRT LURIE A2 AL R WA R MAHIIT L2 R
BB, TSR, AUl R B L g AT,

40, #itsCIE, Ba(OH), - 8H,0 &K 5 NH,CI
PR RN R AR, (HRXARMERER U B Z3H1TH .
. f

ON,04(g)=4NO,(g) + Ofg) ~ AH=+56.7 ki/mol

(NH,).CO4(s)=NH,HCO4(s) + NHa(g)
A H=+74.9 kd/mol

X O R 2 %IS,—@."IU A&#ITE . FrEL, RaERR
%ﬁﬁﬂiﬁiﬁﬁ‘ﬁé#%@h%}if W BT I8 o

LWA KT, BEIBHFITHTMGS BELE A
%o ME2-10FR, WAT ETAHIEEESHNEAR,
FrahRt R AR A T, MR AE, TUNEE
BHAS N SARERIER, MANSSKENE

B TRESE, REFHFNSEHR. FREMRRY
MR, SEESATOT A ZRRAHS. m,

TREH, KEBHAFIRT A B BT, mmé

B2 Kﬁ%ﬁkﬁﬁ}lmkﬁmﬁiﬁt

{ b3
! i j
NE i %

#—"d | G

Eam. e

2 -

L » s

2-10 Hikp g ET EHLIE

B=V WERRNESE 41



f& cntropy

42 FTE WAERNERSEFETE

RSB G T oK FOSERE AT DA B & AT WEARET, NHSAINO,
P SH b b & Pt HER s YERRIS 47K T 35 4
NH; FINO; MIZER i A 8 ).

B, XEIREE (1 £HMRELED (B FF) FIRAL
&N CUF ) BT I HEAT -

RHER I (55998 ) R Bk MR AR . X
TR, Gl AR B Bl B0, [
BHS BN A LY LS, RAE AR
st IR FLEERAD ( EDAEE, TAS>0) B9 AR
P

Zn(s) + H,S0,(aq) = ZnSO,(aq) + H,(g)
2KCIO4(s) = 2KCl(s) + 304(g)

X E BTG RN R R, B AS>0,
B2, AepmsRakagitT. flm, ZREeHN
RZBOER, RER0EE, BAS<0, HiEBAE
HEAT o

.

2NO(g) + 2C0(g) = Na(g) + 2C0,(g)

4Fe(CH).(s) + O,(q) + 2H,0(l) = 4Fe(OH),(s)

AR AS <0, B LA Z#T. BT
DL, 7SRE R AR SRR SRR B 22 R AT B L
=23k b, AEIER ( 5HEREAE YRR EBAE R
BRH ) REEIEER (SHEHREAE YRR EGRAE R
B ), AREA AERE T AT,

B & R BT T SIS AIE AR A 3, (SRR
A RESE A MIIE R B RV A ORI KR . RN
BE E RHFTIHE, WIS EEBERNIEEREE,

KEELEREN], SAZEESRRAS LR
RI B BATRIH 6. TERHIWTR RE B 64T 6 e v T4
P AR EEREM. LA, TR LN
YRR, BIRMSEREAE MR RIEA A KRR, B,
TRERES TN, Hitk, HNLERRMKTFHIEFE
E, GARTHREHNAEE MM HESBH T F
AR MER, AXMNBHRETUES TEL TRt
B S B TR



B AR AT, HERRAETH. B
L AG<OR, KB H AHAT;
% AG=0%8, KEATEERA;
L AG>0H, REF 8L,

B LS

e e e e e e N A e NN

.................................................................

HISNA

RS ERRISE

EZR. TEFGTHHAGREZY (F
ZRAERE MU L), ad
WEMR(FETHAG, BN kI/mol) 4
FBRTRZNEEF TN AT R E H.
AG=AH-TAS, x#, RFRLEZEEHE

ACFREREFBEAR, BEBRE 1

AKo
WE®k A TEA:
% AH<0, AS>08, KM# B EH#AT;
L AH>0, AS<O#, WBF# 8 K#A;
% AH>0, AS>0% AH<0, AS<OH,
RE#FHRETEREA X, —AKEH

AHW®HAHE, HEEASHYHNE, TE

E#HNANER AH, ASHEEKHETE

e T T LT S e e TN R A TN TN £ P S L e S e

R T T T e

1. 26 JLRR E AR R LAY TR T AR B AT RS,

2. T FAAL, R BTG R A B R 24T
(1) vkaEtk
(3) HEEERETEK T

3. KBRS IR, AR SR IERRATAR (

A, AHz=0. AS=0
C. AH>0, AS>0
4. FHIGES, EBROE ()
A IKAEZEIR T HahERK, XA TE
B. BE% B KT AR N — e ER R R R
C. AH<OBIRNFHZ B ZHITRIRN
D. BB B &k 3#THI RN — Mg NEE

(2) KESWEE
(4)HCI + NH,==NH,Cl

Y
B. AH<0, AS>0
D. AH<0, AS<0

B=V AERMKTTE 43




ENURT
fo2 BRI

BATRALR2 S R IR, Bilt, R TR,
TR Y . Fidess SRR S, N T
TR SRR, TS SN T, TERA]
ATl & B A P A e B, PO I I R
IR,

Tl A RERAKRERAR M —HERRR, RN
.

B LT LT LT T LT T T R R R T T

| @ mEse

(1) BREH47 _
| RESREA BN S, BB &4, WEXSREANRREE, £
RS T AN ESE? HHAANTR,

ok

Ao KR i,
e A R 2K EE AL
B REH |
R ik %

REFHELY
PENAE

(2) $iEoH i E
R2OPHEBHFERLERRBE, EET, FHRLHTANSEHTLERL |

(R RARRAHRRIELS), A TRE, SESRAREGHE L, Hh |
 BATARERAN, MEXSARNAREE, RETHERLSYTANLE,

R T B R T PRI PP
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.......................................................................................................................................................

: 4
: _ - EHEE /%

: BT 4

; 0.1 MPa 10 MPa 20 MPa 30 MPa 60 MPa 100 MPa

: 200 153L§ 81.5 86.4 89.9 95.4 98.8

g= , 300 2.20 52.0 64.2 71.0. 84.2 92.6

'§§ 400 0.40 25.1 382 470 65.2 79.8

o 500 0.10 10.6 19.1 264 422 5.3
600 0.05 4.50 9.10 13.8 23.1 314

; BALEBAFE, PMERERANR LR EERGFHROY T RGOS TR
. BRBAHRAT K, ;

FHEn R, BERHER, SRRV BE R A AR A
4 HELIMEA AR N EEE A, RIRRE., BAE
58, WARNYIKESHENTRES TEREY RN S E,
LRI ET LASE A R R R, (AR EE AW 4L .
A4, FESL B = 2 R R s B W

1. E58

HE AT RN SCRBCR TR, A R 3R
A (G 2-11), HE, EIRfk, SAREE
FEERHIEER GRS, FERNDNBBA, ZHLK
IS, HARRREASFNGE. B, RE
A AR — I8RO FE3R 4 10~30 MPa,

A b e e sttt ML L R R i

o0
(=]
T

(=)
(=}
T

=Y
(=}
T

NH; R FRA 4L / %

o]
=]
T

0 F 1 A . 1 L 1 s

1
20 40 60 80 100
el [E5% / MPa

F211 400 CTFAREH A SIER RS

A A . R AN NI .5 .t 5, it RS

B CERMKERE 45



2 {mi}”—ﬂ:

RIEFEEh R, Amﬁﬁﬁm%ﬁﬂu&m¥
Brfbd, THRMBUILE rX— 8 (WK 2-12), 8
£, BERNSHEAZERMEZBE/N, E3F A7 E
TR, XAETIWAFFERAZFN, ik, FE&F

—MEERMRE. Em,f%ﬁ$F¢ R BB EE N
400~500 °C.,

90 -
80
70 -
2 60F
3 oir
= 4oL
T 30+

20

/%

TRa>

NH; )

10+ 3

1 1 1 1
200 300 400 500 600
REE/°C

FE2-12 10 MPa F A RN AR SRR E R B

3. fEf

AR mET, N, H,ba AR TS
Tagg, BERAMAMAETNTE, RERNTRE,
KRB 075 AL RE , ER N Y TE BRI A Re s s AT
Rhi. BET, &HELIFERFERNEUSNEENE
B AT, SRRk A, %mkme%EEﬁm@ﬁ
=R, XWEERERN— Eﬁai%#"4oo~5oo °cﬂ£ H@E%
FH., A5, A TEFILEAR 4R m 4L ® &
ﬂ M‘/) \_‘”%'ﬂﬁo

HFR22FLIEH, BIFETES00 CH30 MPakt, &
B R S P NH, B RR o Bt RO 26.4%, BISE47
ﬁmﬂm%%%ﬁ%f@% LA, KARFES
SRR b R RS, Flin, RBURESHIM T,
ES SR RRESE RN RSB S E, IR

D BRI T LA R R R
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(42 T4 16 AR BN, (977 RS 3 (MNP 2-13), M4,
HISRLE N, 71 H, R IR A S R — VOB A I & A R R
RBRBIH, RO NH, 535 1B SERER, R
BERNFEN, FIH,, RN YRS —ERE, UFTFA MR

BN o
. 4 i
NetHy | TR Nt el NetH, | [ oC: Ny+H,
e 10~30MP
s, 1 a

Ny+H, | NH;+Ny+H,

Sk
B 400~500°C
HZNH, NN,

E2-13 SRELEHERER

g LATR, Tk Pl # R AR, 78 400~500 °CHl
10~30 MPa 9551 F & LR

B2, BWAERNHTREZERATE, ¥
SRR Y RAR. ERMEREASGHEE, HKER
BE, FESR. YREE. LTSRN &0, SR R,
bR S TR R A R — 1 FT R R AR B R R RS — 7
FET. EERERFERBELARELN. 248
Ve, BREASIER, Sa% BEmLSE R RERALE
THEMEE, FH-ABEOEEME, 1, BERE
BRI AT 205 S B ML E R ER M A7, AU
FBE, FRESCHEEE, |

@ R - R - B e
| ARE—IREFR S TR

ERREANAIENZ—, EATHE | FRADE, BABAAAELS. T2, F
MAREEEEAZ8F, Ui, BEYW | REWEGTANGREFRART LHEIR

# L% (A Frank, 1834—1916) S A XY | HFFEHOFEI A,
TAREGHMAE (CaC). AESRBHEE #E ¥ K1 (FHaber, 1868—1934) i

WHke M, BHTERT LM, B2, B | ADQEFAFREARELLELRE,

SO AZERNHEE 47



1
i
i

T 19084 5k J S ELREMLA, %
LHEBAEYTHE, SABLEREL
Al MBBEEBRER, BaEBELI;
AHBAE-FEBTHM #HELAKY
B RKEEARRE, BELRLERS
HEFELA G, H2145FHBE5

ReRENEREE.

KBRS,
PRl R
IR [E]

TASNH, 0 —

E2-14 MEaREXBTHNXE

AL ER T REHTTAENER
TR, TS RTHELHN, NEAR
42 1o 1 A B 4 — B Al 1R R 4L 7 B9 £ Al
WA, AEERAH, £17.5-20.0 MPa X
500~600 CTF, RWEBAHXONU L, A&
TEAT VT, £E-RAFH
ETRElER, FRGFZRATLARAD
BFRY, #AZEEELFREER (CBosch,
1874—1940) & AR ZAE WX,

HHR B, HR AT A PR
BFEENEEN A

o RIHRAAE RN EA AT
FAKBER (EERLSAHLTCO) EXHE
AWRE; RABARUERLEERE,

s IRHH. RENEAA: wEatE
BAEAA, BT, RERRREREA

R i i o I S e

48 H_E MFRNERSAETHE

BELWAL B T IRAZHELA, B
BERAARTTAEH KL, —HE 1922
ﬁ,%ﬁﬁ?ﬂﬁaﬁmﬁﬁﬁ%ﬂmmgﬁ
R, ATHABTARATLARLAL
RAEFRTG ks, B2 0EMLH
—~EBRES,

s FREAHE. HETHAALE:

L 910%, AERAH G
SRR EREARLE R,
BETAANEMH, A2
SRERERT FEAA,
SARERBERETH
R4k MEA E 0ok

o, ARALS
BERARALTHER,
BERERTSEANER
FRIM, BHIZAT 4
REM T, FU, x
A RE M T b7 ERR
A BT,

BREEZAALATASAREAN T &
MHE 1018 R NALEE, HERTLL
RERFNEEFETHET 1931 £ LR
EE, TUR, AREZRZAXBEH
RFHEAEH,

AEHHL, EHARLAT AL
BEI05ET, ERANELARLWRE
FRGEREM. RELT, 2ERELR
ATV P HEREREAAXRETEREN
1%~2%. AT BRAKREKERE, ANl—X
HRENEREHHTHR L. 20164, FH
BRERAECENEFRFUFEDRA
RT—AFEECH, #6REANER.
FEE4F B2 7350 T, 1 MPa, REZE
REREERNFEATNETRY, YEARE
IR EARRLT FNEE,

.



.................................................................

1 ARATUHRBEREE, EERHT (),
A WRIHRIDER |, B. HETEHRAWTRNS
C.immms Llﬁﬁ%ﬁ@%%%ﬂmi

2. EER AT, L/\amolNa'ﬁ]bmolH FE— E%{*Tﬁngﬂq:@fﬁ 25 PFIA c mol N,

(1) REF&Ea, £l NH,WYENEN
(2) EBBFEE, H, ks
(3) HFIEABRAETLE/N—F, NERRER

WIERER N RIEREE

. .'.D

o

(AT

Hﬁ/j\” ﬁ “©

3. BB T F, & FFIR B SO, A SO; : 250,(g) + O(g)~— 250; ()
TR TEARREAER T, RELAETER SO, ML,

Z", TR, #R

AH=—196.6 kJ/mol,

S ?%%&L%%ﬁ%M
0.1 MPa 0.5 MPa 1MPa & 5 MPa 10 MPa
450 97.5 98.9 99.2 99.6 99.7
550 85.6 92.9 94.9 97.7 98.3
(1) Mg barifr, AT E AN TSI = A i, MEFENATR 5
(2) ZESCRRAEF=Sh, e AIRE H 400~500 °C, EHEE .
(3) EEFREF, RAMEERAEE, EEE "
(4) EXFREFT, BASENSS, EEE
(5) BRFHSo,umE, FERE ” ;
4. EEHATLH, FEHS (N, B, RPECO. NHMREES) FEHAGREIIFEEERNE,
HERBERFHCO, ERMH: [CuNH,),]' + CO + NH, = [Cu(NH,),CO]* AH<0,

(1) SRR B A COBEMAET= -

o

(2) Bl COJE AR IHE AN B Y AT A, @?EEEMICO HIEES), FTHMEAGEA. AERE
K H A &R »
. SEER— MR R R MR IS RER Tﬁﬂﬁ@%ﬁ%ﬁkﬁﬂﬁﬂﬂﬂﬁ%%ﬁfzz—o
CO(g) + H,0(g) = CO,(g) + Hy(g) A H=—41.2 kl/mol
(1) A=+, &@C%?&ﬂ:ﬁ%‘.%, [R5 H, M7=3, FIREPLRSE?
(2) EEBRAZE H‘J%J}ﬁéﬁ?&qﬂ #2.0 mol CO5 8.0 mol H,OIRAM#AZI830 C A FRF I, £F

AT CO MBI 80%., HEVER AT & 5L,
(3) ERAEI, HBFHFE, EMRERRRA, @ik oo _
FZHBEA—FEER CaO T UL B 25 H, FEFR 5, § :
XF H IS S RN B R o % 50
HEE: BACON, HMERGEaRERr =

BKCaO  #KCaO

K CaO FIGI3K CaO xﬂ—ﬁﬂ@%ﬂﬂﬁﬁﬁ Bk =

ST AFRMREE 49



i
i
3

——&mﬁ% % R 2 BT R
2z Ac o
Y= e
— R o s g
PHASHRE | s mmmg
R | fh 5
— o
225 R | TERAE | EBR| AxTE
| o(E e ) AH (K)
— (T 7 X
TEBY | mR| DEPIRE
o (i )20 (38 ) FEP, 0K
s 57 O<K
— R SRR, A%

= WERNESNEEEE

T AR *EE?HT&EL :
mA(g) + nB(g) == pC(g) + qD(g) A H<0(m+n>p+q)
HTFHE— ?ﬁ’%ﬂ‘h SIAT XA AR R N R AR R ; AR EMb S R, TIX
SRR FER M. A F K.

B % ¥R EEE L kxrs

50 #FTE WERILEESHFTE




................................................................. Eerhutty ol conissmissssssai
B HTIEE

1. FHIRERR AL RO AR B BAURAGE ( Yo
A. NaS/kERIRS, ANk HE
B. Al SHBE R B HIBH, A, SR aR
C. Na,SO, W5 BaCl, IR NIAY, A RIE
D. KEL5HEB RN HBCO, B, IR ABAYCHBARKER
2. W—NEAESEPIAL mol N, 3 mol Hy,, FE—E&KMTEHLRERINMEMNH,, X FEHH,
THIE T EFATE ( )o
A. N, H, FiINH, MBI BIREZ 2k 1:3:2
B. N,5E& %N,
C. [ERREERFY R REERENE
D. BE{/ATEINEFEa mol N,, [EATIE#E 22 mol NH,
3. —ERE T HERAENT SR TRERR : 250,(g) + Oz(g) = 2504(g). FFIAREVLEA AL
REFERERRE ( )o

A. SHEREEAFEL B. sozﬂﬁwﬂﬁﬁmﬁiﬂﬁ%
C. RAYMWEEREEL D. YR MERER A

4. MAEFR, MR FRBHRR X() +Y(g) = Z(g) + M(g) + N(s) #
TR X MR RN R, ERATRAEN, BT
SERHEE b HAT, TRBOEIR (). g o
A. FHEERE B.MiX%ﬁAE %/ 4
C. It D. B/NEE 7

5. 2 LIWEHASTEAN M, ERAERR: N+ 3H, —2NL,  ° il
Emswmm%mﬁgﬁﬁﬁww%ﬁmﬁﬁﬁaumwu,w,mngWﬁﬁm%%ﬁwi
B .

6. BB (COS) R—FRAMAN, HED7 L3R, ARAIHTE. EEBENENSH

I : &, # COFIH,SIRAS NI RS T 514 . :

1 CO(g) + H,S(g) — COS(®) + Hye)

: (1) # RELAT CO By BRI EH 10 mol, SKEIFHIRT COMMITME N8 mol, B TFEEEN
01, FHBHEEMIR  (HFE).

§ o FHERREE, HSHIKEERK, ROXTRLRBAT

P b. EBACOJE, ERREREHEA £

k c. SALRTH,S A% R A E N 7 mol ' gw

% d. KFITHIET CO HIREILER K 80% 2o -
r (2) FERFRE FAEULETEN, LSHBERmEER 22

f . MR RN (BB SCE).  Oerig TN

ZI5%% 51



(3) wFERET, @1LAEFAZELRPEAIL0 mol COFI10 mol H,S, FERNIAE COMHEILEN
40%, NZIRE T R A FEEECA
. BFFENU,. SU, | Lu%fwM%JLi_@xﬂﬁﬂk—urﬂc 2ZREAMHEAERER Y,
(1)EH: 2S04(g) + 0,(g)— 2S04(g) A H=—196.6 kJ/mol
JNO) + qug} — UNUNE)  AH==113.0 kol
M NO,(g) + SO,(g) = SO3(g) +NO(g)BJ AH=___ kl/mol,
(2) &M, ¥ NO,5 SO, LUARIL 1:2 B FH AR F S FARR, TFIRENHA R AIAE

FEREH A (HEFH),
a. FRRERFEFALE b. RSB ARFAE
c. SOﬁﬂNOEﬁ‘ﬂiﬂtt{%ﬁT 3 d. E4E 1 mol SO, BIEIFHEEE 1 mol NO,

. Hy-BRETR (HOCHZCHZCH COOH ) A Hliy—T Az ( O ) HIRRLANT -

. HYA
HOCH,CH,CH,COOH ——= @\\\0 +H,0

FE25 CHf, BTy BE T BRAWIHRE X 0.180 mol/L, FEE RIAHT, WS- T REEK
e BEFERT (8] A9ZE LA P R

t/min 21w} 50 80 100 120 160 220 -

c/(mol - L7 | 0.024 0.050 0.071 0.081 0.050 0.104 0.116 0.132

HHEEFF=H,
(1) 7E50~80 min N, LAy—T WESHIHE EAER I Eﬁzﬁ _ mol/(L - min),

(3) 7E25 CHY, HRINHFEEECH K=
(4) FREFER Y- %’%Tﬁ&ﬁ%ﬂsﬁ BradE M= h AR SN, Al RER AR 2 "
- B IERATENE lﬁ@%ﬁﬁh?ﬁ&}if“ CO,(g) + Hy(g) = CO(g) + H,0(g), HF-EHH (k) fMERE
O ERINTEFR,

o

1T 700 800 80 | 1000 1200

K 0.6 0.9 1.0 Nk 26
BHSTAIZA, |
(1) R TEEERARN K= ; URAH____ RW(E B 5 HH).

(2) 7830 TAY, FABHIEA 1 mol CO. 5 mol KO, REHERERA, RAGKEIFEE, HTEYE
3 LOGHE “KF” “IF” B %F),

(3) #1200 CHf, FERBHFIIRAYS CO, Hyy CO. H
4 mol/L., 4 moVL, Wkt bR fz i 4B sh 5 a4
" R ).

‘MEJB%’J'}E'HQZ mol/L. 2 mol/L.
(& “IERNFME” “BRERH
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................................................................. %%ﬁ?% 3] -u.....-'.;;,.....-...--.......---......,.-n.“..'.ﬂ.......n...

b

WAty FHH 6 B &

.'.}

=)
L ARRE, BEFEZTALFFHGY A,
—FFIHEE, ARFHET L,

H
H

1

[=ERAR]

DRAR, KB KB, RER. B RAEF. BT, KE. AAER
NO, F N, O, A S 4 B KA HL o

24, 0.05 mol/LL thCl3 . 0.15 mol/L KSCNi&#& . 0.1 mol/L K,Cr,0, i&#& . 6 mol/L
NMH@&\&mﬂﬂﬁmmﬁ.0&mﬂ£ﬂ%@&\ﬁ# TRk, EABK,

[ LREE W

—. REMZ TG H A

1. FeCl, i 5 KSCN & & 49 55

(1) D EAFPRAL 10 mL RMBAK, FHASHE0.05 mol/L FeCl, ik 5 &
0.15 molV/L KSCNZi#&, M3mBmpiis, REALLSRE, WREHHWERTFHENA,
b, eZEEEF,

(2) & XEaF@AAS5H0.05 mol/L FeCLiZ#&, @K 5bF#EASE0.15 mol/L
KSCNi##& , MEHLFEBAL, 5RE citfiTak, TR T A,

MRS hBASE HREbFHEASH

:‘\ 3{} = i e A3, o
—Eag . 0.05 mol/L FeCl, % & 0.15 mol/L KSCN # i
ERAL

it

(3) gk ﬁ_l'_l__ﬂﬁ‘ybi ETAAMAY RS, WEFLRERAE, TRT £

EBHE E;“gawmkmﬁﬁﬁ A b A D N
BAR

ik

TR RAPMALTEEAOEE 53




2. EKCr,0, 8 ¥ At T F45.
Cr,0% + H,0=—2CrO% +2H*
(#&) (&F&)
B— £ RF, WAL 0.1 molL K,Cr0, %k, REHRTAFRAFEE, WKL
RACHIN, AN TELELABDEBHNFTE., TRT A,

LBFE EBRAK L
(1) f1i& % & & #n5~10 % 6 mol/L

NaOH & #&

(2) HRZ P4 EH 510786 mol/L
H,S0, & 7 3

=, BEFREG TG
1. £ CuCLER ¥ HE4 T F4. il
[Cu(H,0),]* +4CI” = [CuCLT +4H,0  AH>0
(Bé&) (F&) .
4 A1 32 mL 0.5 mol/L CuCLiEi@mAB L RE T, $L PH— L KT hamik, KB
BEFAKE, AEFRELBAL, 55— LRTHTAL, 2ATA,

L S ERAZ i
(1) m#ARE
(2) BEERRAEFE TANKF

2. REHEA NO,HN,0, A2t B RS (BE55 4 142), HEiis
73 B K V%?Jié“ﬁ;}ii}é?br\‘f”, WERANEMLAARNARE, FANEREBELE,
$h7, BUEBEAMNEHIAARGAE, AT E,

Befi S ] i 2

KSR (1) BF#A (D) EFAA
. EBAL '
| PN L () EFAA (2) & F#k
FBRAR .
ik

[ [EREATISIE | ;

1 BHATRE. REMCETEHY A0 ZRN, BiE S EA? KT R R
SRR, BT F R .

2. BAEBAR, EREANY AN IEBAGRE,

3. & CuClzg»&fm#cﬁ HhAENER T [CuCL] ¥EE? 1RieitERED?

54 HTE WERNEFESEFTE
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| EEEN . BEOKETAE
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B . SEEREE, EARSEEELET, &
HFAHT, TR ARR S BT R 5 K5

—. REEREETISSERRR

SRR A T AN B R, RN AT I
RIS, AT, BRAORRIE LIRS,
b, At AT R R

D311 A

RS

B® 0.1 molVL # & 0.1 mol/L B &
pH
. SRES
o A HO
E3-1 HCEKFHEERER ;
! & EEARNHAE

SChr R B, BRI R A = YR B B0 ER R A B R A pHL.
FHENASFHEESBERNMVBIZIEERAEET, X
VIFNER (9 PV HY VR BE AN [RGB HCLA CH,COOH
MEEEAR, ERERT, HCLWaEAeR T fcr
& 0" & cncoo” g cmcoon  (HME3-1), CH;COOH E{?ﬁ%ﬁﬁ'% A R, CH,COO™ AT H'
E32 CHCOOH7Ik+mErER (TIE3-2),

56 HZ=E KEBRTHETRINSTE



Fitt, @ FRTEK AR LA B, 0P
BELER. 525, RELHEENARERTLERE

MR, RZWNGERER, MR, B, m
H,S0,. NaOHﬁNaCl%f??%%ﬁ@ﬁﬁ, BRI,
CH,COOHFINH, - H,O %8 FH AR,

T, EEREEREEES

S —

WXL T, Hit, 55mMfRNEETEET N,
i, CH:,,COOH%ﬂNH H,0 M B NI HIFR o -

CH,COOH — CH,CO0O + H°*
NH3 * HQO _ NH; + OH_

BTG, BERRAS TR RS T EREEL

T B OV NI BB s[RI B8 F45 B 0 T RO R 2R B
B PIRENRKTIBHE R, Zd—BREE, WEY
HAENE, SKE R TERE

S A2 P —RE, ﬁmﬁxﬁﬁ%mﬁﬁﬁﬁ

MR EHLRERD, WTRA—BRER, BERERTE

R, BT RS TR, BE

BEHMA, YBRARSTAEN, —REERENE,

BT &R, BEE Ry mash, MmeEssEE
R EERER A, Flt, FRIIBHRERGEERE

B, N 38 H %5 R R AR P E R AR E AR E . IR

EHRE, #EHIE25 C,
=. BEEFEREH

SHAE TR, fRANT, YHaRENE
BB, BB ISR 2 A E—E %R,

X —TLERAER LA, YT IS A BT R
B TIRBERRAE, SHRAREEN FHRREZ R

AEE, XAEBOMEETEEET, SRR R,
i, CH,COOHHREELHTTHTFRAFER:

O BERK,. KANERER. BUAEETEER,

BH MR strong electrolyte
BHEER  weak electrolyte

TR

lonization equilibrium

B 2% & ionization constant

HETE 57



i _ C(CHCO0) - c(—*)
®7 ¢(CH,COOH)

M CH,COOH WHE EH AT LURH, KK, BT
WEMR TR, RIRIIZEMERES HE, L, MWK AR
/NATLLE 5 AR AAEXT R 55, 140, CH,COOH FIHCN
R, 1625 CH CH,COOH I K, £ 1.75x 107, HONK]
K262x107° HILA%, HONEH CH,COOHEE HEL,
FER—RET, RS EERMGHEEESONR (R ),
UL B A el R AT E . ST T RS R
HRRERCRL, HBERASRER%, Flin, CHCOOH
7E25 CHT K, H1.75x 107, 0 CRHK, 2/ 1.65% 107,

[BURR ] 70BN, FEAYIRATENREN 02 mol - L
MERKS, ZHBEEFEN, CHBMNNL- HON
1.7x 107 mol - L, BUHERRE T NH, - H,0 (9 B &%
(Ky)o '

[B2] NI, - HLOWMBE HE A SR TR EIT

NH, - H,O — NH, + OH

EIEWEEE/(mol - L) 02 0 0

A /(mol - L") 1.7 xjoﬂ L% 107 17x10°

FEWREE/(mol - L) 02-17x 107 1.7x10° 1.7x 107
¢(NH; - H,0)= (0.2-1.7x 10) mol * L'~ 0.2 mol - L

_c(NH3) - ¢(OH) _ (1.7x107%) + (1.7x107)

K= = ~ 1.4x107°
" ¢(NH, - H,0) 0.2 all

%:ﬁﬁﬁFNm‘mdﬁﬁﬁﬁﬁ%%meﬂ

ZTTHBRRETTHBIEK TR BB SHITH, 4
i, H,CO,Z2TIoHER, BMREFERN.

H,CO, ==H"+ HCO;

HCO; — H*+ COZ

gﬁ%%i%ﬁ%ﬁ%ﬁ—i%ﬁﬁﬁ%ﬁﬁﬁ,ﬁ
LREFHEAMEE, AL KR, K,FMUK
B BlAN, 25 CHEH,CO, KB4 E B HEH1H

« _ CH) - c(HCOY
T o(H,COy

=4.5x107

58 H=F KEBTHEFRNSTE



PR BT T -

Lo _cEY-acoh)
2= ~(HCO;) =4.7%10
tbﬁ%ﬁ%@iiﬁﬁ%@ﬁ%i%%ﬁ@%%‘”"%@ITL‘JE
M, XFE— ﬁﬁmﬁﬁizmﬁﬁ — B E R
TATFEZSN, B KK, K1>>Kb20 Eik, Hit&E

ETCHIMH () HETLHHF ) (OH), RUBETH
B (S WEHE (SUiE ) HIXTRSEN, EH REE

PR,

4o B 33 Bf 77, @ﬁﬁzmﬁme%ﬁ%ﬁﬁﬁ’

A7 1 molL Na,CO, 5 i, WK, B b stien

CH,COOH # K, #v H,CO, # K., # X /"2

#3-3

xﬁ

EERER A
BRI TR

R B T T O

{ @) BEsive

& B AT FL P 2 mA 005 g4t

L &, AEAKRE, REREHESA O //f;/ =

P EAN2 mL2molL & . 2mlL 2 mol/l & : | /

DB, WEETMALKOERESR S| 0 /|

L RN AM R, ARATHR = |

: 120-—

LA 1/

: (1) ANERMBE i FBAE 1

A 245 57 o w0 a0 300
t BfEl /s

(2) B % R0, BAMEHBMIA
mwﬁﬁﬁﬁﬁﬁ% B AR AR AR

——2mol/LEbER i
—— 2mol/LEEEE :

E3-4 SOEM. BRERA SAERBER E 2R B

1. BRFERE TR T =R
NaCN + HNO,=HCN + NaNO,

NaCN + HF=HCN + NaF
1 NaNO, + HF=HNO, + NaF

NZIEE T HE, HCN%BHNOZ_ﬁE%&BﬁEBE‘% B BN E)

5

HEYE 59



2. MWEUKFAAMATIGR, EHIETEE T EEsn T,

ONCL ) NH,CI NH, NaOH

%%?%%ﬁ%ﬁm';

3. 6 10 mLEKFIIAZEENK, BHEHHER1LE, THTLRARERMEC ).
A. NH, - H,O By H EREFHE R

B. ¢(NH,- H,0) 1k
C. NH /% Big£

c(NH) sl |
D. TNEL - 10,0) iﬁé'jt
4 R, KRR R SRR T A AT, WS TS,
(1) MKRIFEEAANENFERE
(2) &, by cSAXTMMRT, cHYEASKMIIFE . g :
(3) ay by cEAXMMANT, CHLCOOHMBEEEAME ., o .
(4) # b XTI (CH,COO) A, cHY BN, AIRAEE
2 (BUF5), 0 KE
OIIAH,0
@i A NaOH El{&
AR
@i A Na,CO; E

5. FIWT FRIRERTIES, FRHER,
(1) 35 FB AR TRHT A0 54 B — 2 L35 R R R A 078
(2) PHAFEH, %%Jﬁﬂﬁ%ﬂk!ﬁ&%&@%ﬂﬁ%&‘i mRAm AR RNES TER.,
(3) 46 NaOHRRHERIEK BB, PO 10 (O ) B BIRAL) 5 .
(4) GnRILER I A TR B ERRR TP vk LY 24, Aﬂif‘ﬁ*ﬁ?c(ﬂ*)i’g%EﬁEEMF
(5) YIERHEH AR R B RA MANBRER BT 5 PO, UVREE PFE.EJO

6. BH125 “CHf, CH,COOHMK=1.75x 107,
(1) HREBERTMA—EEMEMA, CH,COOHMHBEHHER LTI Fitar
(2) TR BER * CELCOOH B9 B 7 0.010 mol/L, U] e B A e o o(H) R 55207

60 H=F KFRTHETRIESYE



L &
K B A A pH

KT, B, WAL NS s TR aE,
M4, HPGRH K REWUSFHRER (M
3-5), BAS B TR

—. KBRS

WL RY, SR B0 (R
fe, [EHP RS BRI RO FOH . XREAR—
FIEA R, EAEMBNEE (WE3-6).

H,O + H,O
E3-6 KAoFEEIERER

kB TR AR S R

H,0 — H'+ OH™ -

Z7K B BB, BB H A OH W EZ R
BE—EH, iBEK, .

c(H") - c(OH)=K,
K, MoK ETFRES, MRKMETR, K,
R, @A RS,

x31 FERBETAHEFRER

TR 0 | 10 |20 | 25| 40 | 50 | 9 | 100

KJ/107™ |0.115[0.296 |0.687 | 101 | 2.87 | 531 | 37.1 | 545

F3-5 KoaFsanER

REE TR

1onic product of water

FETF KREEMBENPH 61



MEIAUEL, MEREMNTE, KOETEE
Ko TEHIET, —Eﬁﬂui)&};&%um“, .

K= c(H) - c(OH)=1x107"

[— *

Z. BEREEREES pH

K BB FAURLE F T4k, i F T/ BB mmEk
?‘Iré?ﬁo

........................................ L EE TR TR
-

| @ BEsie

PR AR b A, 15 FHS 3R T 5 AL
(1) sk T REAEOH ? BER TREALN 7 RBERA,
(2) BETFTAEAF, c(H)F=c(OH ) #91ERK TAAE (HRIAA )

W Bk EmA | BaEATRASBERELY
= . e SERE 5l
co(HY
c(CH")

c(H") #7 c(OH) By A /e

raisrteerasssaest T e P R RO u D P B P S SR 0 SRRy S P

LRI, TR cEYAOH) MFRARBR 1 x 107,
HI3E T c(H) A LI E H (OH), B2 %, ti FRE
Z51eAH, FEER FTERNBRIEE S ER T «HHF

c(OH) BT XRER:

BRI« c(HN)>c(OH), c(H">1x 107 mol/L;

HEEE I : c(H')=c(OH )=1x 107 mol/L;

ML : c(H')<c(OH ), c(H')<1x 107" mol/L,

AT L, P o(H") il c(OH ) #R AT LA 227 v B Wl ek 9 52
5. T AFEPRNApHERBBRNEBREE, 84 pH
5He(H) X2TARFRE?
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DHRCH) IffATET, B pR=—tga(H 0. g
c(H")=1x 107" moVL By #EIE, pH=-1gl0 =7 . -'
c(H)=1x 107" mol/L AIBRIEEW , pH=-1g107°=5
e(H")=1 x 107° mol/L YRRV, pH=—1g107=9
B, 7638 o M R 60 pH=T, TR R
pH<7, WHEEBEN pH>T, B, STF (") Fc(OH)
EE/NOBER (<1 mollL), mpﬂ%rﬁ@zwtzﬁﬁf
Fil e(H") 2 c(OH ) BT {E,
f{&E’JpH_IUJ%pHﬁWEEﬁJJE 8] LA A pH I &, ¢ L
WE 3-7 s,

El3-7 HpHIMIEH®KR pH

EE s L NRRUGR ——
pH it 4EAI pH it

1. pHR K

PHREEZHRAA S ARRBFANRABARE, &
ETFHRE. EXRFApHN AR ERREM L, ERT
AR % % K pHe ¥t pH RS A ) Z pHR KA H
BpHRK (A 3-8), " ZpHALKNpHEEZ 1~14( R F
A ) F0~10, TLLRAI M pHZEL A1 ; % pH KL H pH
HEBE, TUAMN02R0IWpHEME, hit, REA TR
B ok S M M % R pH R

3-8 ﬂﬁ pHIREK

2. pH it

pHH,XWﬁEﬁ,ﬂﬂ%%%%ﬁ%ﬁ%m;ﬁi&i
H0~14e AMBELFSLENTE, FHT SR %XE HpH
i, FEBATIL. R, AHRTREERL,

£ KRBEMEREPH 63




pH -
“ s 6 7 % s
= dinhueE. .
W/
w2 T PR T B 0 R
e
e g

BE3-9 3 pH - HAH B
TERNER (BHFEE
ERABIFNER)

TAO A = ARSI 8 B W BRI BRI, A
IR E ARG SN BRIEEFIX R, Bk, W
AR A pH, X TR, REEsE, MRAE
VR TS AE B ER L,

Blan, NEEFRERA — M pH, MR pH 2L
BB — A EESH, MRANRBTER AR, FIH
YIS pH N RS EG TN EEFBEY —, EHEER
i, AISERAHERAOS R R BA AT 4 4 pH (2 1467
EITEREE M THAR . 7EFF AR, MRPESR i B de i b TR
FEFAFRRL . B0, BRkBK B i o
BOE T R R I IE 2 A BBk AT A R R
HEBEK SR AR S A, ZEsp RS AR Rl i pH A ShillE
BCAATRI A f . FEARAE =, B 86 pH ML
YRR RESFRS R F A R (10E39), %
R A KRR H A0 pH IR — O ESR (1263-2),
FERMESLI R Tl A7, P W pH I R SE s
ZERBREE. FEN—AREBRE, EHATUERI
e EERIRRTR R AT AR R, YAV pH AOZE AL R TR e R 1Y
et

%32 —LBERYRE A KH LN pHHE

=T

e pH it B 4 pH 3% B
P& 6~7 £ 6~7
hx 6.3~7.5 B 7~8
EX 7 FR 5<6.3
AE 6~7 FE 5.5~7
i 3% 6~7 gE 5~7.5
it 6~8 A e 6~6.5
LaZE 4855 2§ 6~7
HAE 6~7 i 5~6
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ATHRIEEEWAEBEH, A&k
HHpHAELBE—RHHE, fl, fLEK
BE¥ pHE B £735~745( BRI H74), =
BB EEpHE B R 6.6~7T1, K% BIERH
ERF-ABRIGpHEREE, WmEpHE
KA ERE, RITE &£ L£F. Y% pH
BET2U T2 RBFEE, AZTSU LS
BRBETE, BE6SUTHAZTSUE,
SRR A %4, ¥ HCO,/ HCO; &7

T S A N LN PSP L

=. BRRFIIEE

[ R A B

R

e LA e R e L

AN BERANBRELESFEEHA,
H,COJ/HCO; 8y B4 5 Tl T7 T4 % 7 -
H‘(aq)+HCO3_(aq) +=—=H,CO0,(aq) ==CO0,(g)+H,O()
LR TR MO EERK, FTHALER
BFHBATEER s Y nd BEERA,
FHEUERE T ABHTHEON . T
HCO; A H,COs ty R EBR A LT UAY, Bk
T B A4k % By pH B8 A 1B 9

P e N s ™ ™ M e NN i e N s

B R A R P AL L, B AR EE R (3R

) RMERMEER (KB ) Wk, BEFHE
AERIE 3-10 Fin. BWEETERA AV RNERE

A

neutralization titration

B (ZBR), TP — R BR AR . R

WS, PR BUERA L RRIE AN, ek

seFAERE SR T ORI, beE
BRB P AR BLEAT, VB pHE R, XETIRMR.
SRR, FFAa e T A BRI EERR, MA

I

:
!

£y
b !
LS
i & 150001’ F

F3-10 BRFAIEE A
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fl@awﬁjz&ﬁ,ﬁ;p}lm@ﬂﬁfko LT E R AT,

ROBMEMEEN ST BE RN pHRE (IE3-11),
ﬁtaﬁbr | B B AL FE R RN B S, MENTIE
L, XAHETEES PIERNBRRNE, TUE SR
RSB N R BT E .

1 el 1 1

0 10 20 30 40
V]_NaDH(aq)].’mL

BE3-11 FH0.100 0 mol/L NaOH ¥ i £ 20.00 mL 0.100 0 mol/L
HCLIR B8 T (4 pIT 4l

R AT BRI, Dok, T ELER RS R HER
E, Hit, EMﬁéFﬁﬂ%ﬁﬁqﬂﬂﬁf” IR,

BRI EEE

BAKTAR - LENFRAEH, | 7 B B R AR A — 0 pH %

ERRPFERETE, AHTHRBY = WALN. 4REFANEERALEE
WETEATRANHE, Bk, YpHEEX @ BRARKHABEARFANLECHED
L AT BTAACENERLARE | EILFF.
HHEWEK. fil, B4 (UHRET) L
WEETERREE BT ,

Hin—H"

GEY Ta.
élﬁ 0123456 728 91011 12 13 14
(R&)

E3-12 JLME AR EEE

[ fiEs ] FHOIO32moL’LHC1 VAV E 25.00 mL kA

HER NaOHEW, AT E =R BREEEN F 2=
THERFN NaOH YA+ NaOH B R B YR EE .
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Tk | HCLERMER /mL | 40 NaOH A K & AR /mL

1 27.84 25.00
o 27.83 25.00
3 27.85 25.00

[82 ] =WCEERE HOAR AR EE R .
27.84 mL + 27.83 mL + 27.85 mL
e
HCI15 NaOH b B4k B ECA -
HCI + NaOH = NaCl + H,0
1t P 1, K FE A9 HCLA NaOHL %) R B BARSF, U

= 27.84 mL

0.103 2 mol/L x 27.84 mL x 10° L/mL= -
- ¢(NaOH) x 25.00 mL x 10~ L/mL
c(NaOH) =0.114 9 mol/L
. 77 NaOH % ¥ 1 NaOH B9 %) i (9 8 ¥k iF 2
0.114 9 mol/L,

B A T E T

B ELHT

EMEFEHRIT, §F B2 R RS o K5 :

REHTNAS, CHAE, RAAIEEBETRANMFEGERAS, £l
R R RS, BRI ER OEBRHOIMENRFEL . T RE (WBERK |
LB HRRBRERARE ). METHNREETHNE, :
L MEHRTAE, BT, TREFERIOLT, ENFEVKE SN, BH
PR RR A ERNE FNN RESMFTRORR, ZEIMTrHRESH
| EARE ST, RFESI RIS BRI E R R RRAT O
Lk MESHERIEA AR RO NE SRR R FS T, BB S ey
L RR, RESMTOAFESAN. FRESH. HESHFRUEINE, :
 ERENNT, FRREZBAEEN, FAEEAFHRBRATLEE
e Blde, ERBY, WRBIRERKGKE, NEZTHATEE; ELARR |
L ARARE MWL, THE SR, z

B T e S L L L L R LR T e |
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L ERKPIFENNTAE . ERKPEEORTA___ .
2. TEFINER S, cH)BABIRGHZINTF Z (EFS, TR ); pHH/MEIRAHSY

R
@0.1 mol/L HCIW
@0.1 mol/L H,SO, W
®0.1 mol/L. NaOH ¥
@0.1 mol/L. CH,COOH ¥

3. (1) FFFEmapH 85, WZERFHcE)>=____
(2) FE¥IE T, #BOKMpHA3, HbfcOI)R__  (HEFH),
a. 0.1 mol/L . b. 1x 107 mol/L
c. 1x107 mol/L d. 1x 107" mol/L [
4. TR pHAHE 9 HCIA CH,COOH B4 5155 NaOH W RIS, — % T NaOH 9
FHERRXRE Bl
5. f£48 mL 0.1 mol/L. HNO, ¥ F0A 12 mL 0.4 mol/L. KOHE R, FrSEBRE ( Yo
A B B. MREAE C. B D.

6. WBRF—Loyrs (7 AFHR, FH) MpH, IFHER @), HATE,

Yo | B | EW | B | RERR | 84" EER | RAR | BRER | BRE | £HA
pH |

c(H)

7. A THRGE MBI, R T AN F 5. B T — R AR A A — R 0 8
th, AT, WEERApH ; AR AERFEIIEA, DRMNEERApH, LRiT

KU -
MANEABEBRmML | 0 | 2 4 6 8 | 10 | 12| 14| 16
¥ 78 pH 4 4 4 4 6 | 8 10 | 10 10

FUF REOE, DUIMASUKMET AR, pH A LIRAHIINE, FHRIRL A T 7M.
(1) B+ Seam BT

‘ (2) FRAIEUKHI pH A1 c(OH ) A0 %257

g (3) HEZERE P, MIASKNEREZD?
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e %

i N
ERSHK AR

NayCO, 2 B B A 5 h & A AOEE, IAFRA, H7EmS
T R A AR B RIS, 0 P TS A9
Ve, M4 N CO, THAE T HEFTR?

—. ERZEHIKAEE

R e L L T

Bk ZEAME, ARAR ZAE, AL, BIERABBMETR? 5 h LRz N
2+ %7

TRE

[ LSR5
(1) B3EA-E 85 3R T AATF) 305k 49 BRI
Q)ﬁ%%ﬁﬁﬁ%ﬁ%ﬁ%ﬁ%,%Ti*%ﬁ&ﬁﬂﬁﬁﬁ\%ﬁﬁﬁﬁ\
BABHLRITHE, E
% NaCl | Na,CO, | NELCI | KNO; | CH,COONa | (NH)SO,
BN ER

Ay XA

[ R ] .
S ERFRER, AABERGBRMEL BHEDLZAGXZ,

Btyxn Bt EE S B HHL B B
LmaEEE |

Bt A b ee Nt he b Bt P E e R RN e BTt e et A e e st e s e AT e RS E e e e e N TN BT e €I e T s s T N et r Tt babarTTan?
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-f??i i
ol L
_;i;_:i
NH,CI35 7 NaCl3# i CH,COONa # %

E3-13 REZEFEA pH

SCRERA, WRERERTEE MBI E R, BB
EWRERNE, RSB i@’r Eﬁf& (& 3-13), 4l
i, Na,CO,ZifF5 ik fi EmitE, XRMETEH
L P FERMER,

b 2 IR R E R

ERERE. BEER R, MR TERE )R
c(OH) HIAAXI /e HR4, RAt2 R EE RAR R f2h
VW o(H') il c(OH) AR K/ M2 2

R D PR R T T R R PR PP T PR PSSP R PP PP PP PP

' q’@) tu\% %lj—‘bb

; BEREORASR, =A@ %ER (NaClE . NH,CL% i F |
§C&ammﬁﬁj¢ﬁ&%§ﬁ%% AR BT IR e A8 AR A SAT AT, £iXHK
P ORRI A Sk 2ILR R AR B,

95 & NaCl i & NH,Cl 3 % CH,COONa # 7
BRAEENET |

%%ﬁ%@ﬁﬁﬁ%&m%
W 1

o(H") #a c(OH) 9 8 zﬂc /B

TITAMTAT LIS, SRR, S5 7Ek
5 4R BB TR P S H S B B O BB 522 s o
R, TERAM1L NG CUE RS B,
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NHCIEB B ER, BTFERERS. NLCETA
. AAMMBRNLRCT, Wkt FELE FARET

i | |
H,0 = H"+ OH~
Hooh, NH 57K 815 4R O 4, 2E A5 i AR

Fi—NH, - H,0, BF TKERETE, fkamste
BB, MR TER, BT () > c(OH). B

I, NH,ClEREBHE,
AR LR A
H,O0=0H +H"

£ .
NH,Ci=NH; + CI

I

NH, - H,0
J%\&Jﬁ%: T
NH,C! + H,0 === NHj - H,0+HCI

B HERN:
NH; + H,O — NH, - H,0+H"

B T P P PP T

. ABRNHCOBEREZBRMEHSATEE, LA
. CH,COONai&E i 2 MR A, ”

& NH,C1#1 CH,COONa X ¥, ZE/KEWH, HhEH
SRRk e Bt S HY BOH 45 & RS B R ML

| RI, W FRIK R

Na,CO, # 7k f 1% I 55 CH,COONa % fl, 2 1 F

H,CO, & — 7, Néggoﬁr%kﬁﬁ%%—& N pi s
T8 .

H,0 — OH+ H*
.].
Na,CO,—2Na*+ COZ

chs

A
hydrolysis

B=T

HEMKE 71



R S WSk

COZ + HyO — HCO, + OH

%, AERMATHCO, F—FRAKME, BT HERN:
HEO; + Hy0 = H,CO, + OH"

B AT L, Na,CO, BB ok 19 COs™ 57K B B8 1 Sk G

G4 BUHCO;, HCO, X5 H 854 4 U H,CO;, {R1E
KARSERE, BEE T c(OH)BK, ARSI,

{82, Na,CO,% " EKRMBAER/N, AR
H,CO, FIREAR /N, ALk CO, A4k,

R bR, XRBRESIER S TKES, B4 K
BF5BBPHON &84 MEW, FERFH M) >
c(OH), WREBR M, HmBBRLE T AN, i
FENPEFSERTHHEEERSER, EERFH
c(OH) > c(H"), BHREE,

LR MR R I E i NaCl, KNO; %5 ¥ F /KB, fhE
TTHEKME, HEFHAANESEBRRHHE o 4544
AR, Wt BURERREEA K KR, B
c(H)=c(OH"), HWRE+FHE.

Eﬂﬁﬂ%’%ﬁﬁfiﬁﬂ@iﬁ&@mﬁ@&ﬁﬁ”, X B A

P e R T D T T T P T S

vHERERTHLTTESLERETE

: W, B & F e %%ﬁﬁ'ﬁ'éﬁ‘ﬂﬁ&éﬁlﬁl’ﬂ%%Fﬁ%éﬁ%%éﬁ#ﬂ%, FPeirs |
L fe, EREZGPH, flde, ENaCOERY, AENMBFANS, U, AEGHE
| FAOH. COF\ HCO;, RBEHFIE, TRELFEFHRELMGLEN: |
: c(Na*)+c(H)=c(OH )+c(HCO;)+2¢(CO%)

. ERMABRY, WTELETLAAMRLS, BETHALBXAAT |
. REETHAREALERL, RREATANEATES, BLER |
L EFle. Hlde, NoCO B TAE, BRTNSACOr MR REZAMEZ A, |
P c(Na")=2c¢(CO¥)s & FCO¥ % % K f2, ﬁﬁ%&¢%ﬁEW&%Td),ﬁﬁé
| HCO; #H,CO,, REZAERETE, AATER: :
: c(Na"=2[c(CO2 )+ c(HCO; )+ c(IE]:COg)]
. LETEPLAARTEACRASATERNTERR, LAHIPHREH
: @&#%ﬁ%%ﬁikd%mﬁn '

1
g
2
3
£
E
i
4.
3

:

i

3

i

i

72 B=E KEBRTHETRINSVE



s

B T L Y SRS FERTE IS L PP, LVOL R

——— A t’ 1
—. g EaEN T EE

OISRt , | — AT TS i — RS
MOYERT; R Ridk i,

KRR RN, EFRARMILEITREN,

B, XtFiaimssmatt (MA) A9KE:
H,O = H' + OH
"5"

MA = A +M"
HA (BE)
RSB EE, ENAUXER R (BB AR

N, BRI KRR, R, WTRRBHER,

AR M TBATERRES , R KRR,
BEMKBRTERR, A TEOTEE. WES
RRIAIHEH,

N

"%% 63 “Gﬂé

B 2 34 FeClL, AR T 4 % o

(1)FeCly iR 2B E 2 BulE? B th FeClL & £ 7K

| B BFAER,
: (2) WE B &M% K, #mFeCLKRTHMAE

T A AR

[E%ﬁ%]ﬁﬁ
A VAT F8 5.

Q) &%

Fe(OH), & — #F 33

RET K,

RE, KA R, RER. RAEE. pHit. B, BT, Kk,

0.01 mol/L FeCly 5, FeClyanfi, B, RABMMER,
: %#ﬁﬁﬁﬁiﬁ#%%%m e ( Tg’ﬁ’—iﬂ?j]u ) Kﬂg Tﬁ?ﬁ‘r}—fgl\
L R BATEADRES LB HATRE,

ZARFEIEA

F=TW

HFEpIkE 73




B L T T L L P e T P S R P L TSP E PR

YHEE SR SB i%ﬂ%i 2
BE

R R4 60

A A R

[ RS ]

BERE. REAMFeCL AR EGa, T5F —3—1%“'“

WIEFEHNREE, RE. WESFRIRFRHUERRR
S5EKF T AN, ARk MrERE, fla,
Eh KA K AR AT B AR RR B R A SN A N, P AR AR
S RE, FRIERIK AR AN, B AR (S [
IR R RTT %N, EERYAKRRE BRI, kAR Al {2
(7K MR T A% 8, ESRRIAKEREE R, £
BT MAEBRE, a5 REZOKFEFERBIH
IKIEREERHREE; F5.

=. SAZUKRERURAE

EEE\EFﬂﬂ%ﬁ%¢,Am%ﬁ%E%K%%
TRk A e S PR IR B, 4N, F Na,CO, % IE Peimis i,
hnBha] LA sR LiE R, [RESAE T FHE A LMEHE Na,CO,
R, B c(OH) R, LR = PELH FeCL
AT, HRE FeCl, AR THRIRHERRT, A5 HRAHR
ﬂﬁﬁ%ﬁﬁ,E%ﬁmﬁﬁﬁﬁ%ﬁ¢meﬁ%mﬁ
FeCl; BI7Kf# o

X, A1EATE &%% . BRE:AEEAH, BE
FIF ALY, Fe™ MIKf#. AP KFEARLHT AL(OH); BfR . Fe*
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7R Al A= ALY Fe(OH); PR AT LL /K 7 4 /N B IR SR 52
B BRI TR, MREK PRy, BRGEK
f9VEF -

Ak B K AR, WIET U F R & il
%, 0, FATiCL $1& TiO, R R Al R F »

TiCl, + (x+2)H,0=TiO, - xH,0 | +4HC!

FERIERINAKER K, RETm#, REKFEETE
4, FHSTIO, - xH,0 £ HE18 8] TiO, (ZERIA it /T
T4 SnO. SnO, MISn,0,% ). TiO, B2 P i AF H %3
£, B—FEEEE, TTEHTRE. RERSEASE T,

@ BHEPER sasnmmnmiini o GO - o oo b i s Pl

ERHIK B R
ZNAHAR 7%, MOH£ 7%, MAK HOLERARRANK WERR, BHBERE
FEEAIARNE, EMANBERBRE, I | BRANABEHSFREBFRNLRR.
AARBGEFFRAN § o ) - (OH) _ K,
A” +H,0=HA + OH" o K, K
LR B R FEERTRRN: | A%, THREBRBALMARYKS B
 BEEEHWERR.
A oOH) | K.
——— | K=
Ay : K,
K, B0 S AR § LREAXEREY, FRAGANEY
UKBAE TN, BRFEEAUT @ FHEAN (REREEAT), XHLRNE
%  BABERMA, REFPETRITESS
iy L 4D | HER
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—

9.

10.

11.

76

B (22N RAISO,), - 12H,0] BRE # (3 “B” B = “h"), EEE

(ABTHERFR ).
FESH FRCH Na,S TS, FINAJLE NaOH I, iR BRIE -

o

EAKRSESRERNERRAER, HREEZ

EFEF, LH4S 0.1 mol/L CH;COONaE WA pH=9, MEKFHKEEHFRM(OH)>=__

. R T, CHCOOH ¥l NaOH ¥ ¥ FE53 S It J& B A5V ML B pH=7, T L #5 ¥  ¢(CH,CO0™) il
NaYHFNEFRR :
. FHIBBEANARTERENR ().
A. Na,SO, B. NaHSO, &
C. CH,COOH ¥ D. NHCI%EW
SRR MOH AYE M FETR . SFY RS EAIF5E HA FIRRIE AF B R B FIRERN RN
KEZ ( o
A. (M) > c(OH) > c(A) > c(H") B. ¢(M =c(A) > c(HN) > c(OH)
C. cM)>c(A) > c(OH;h) =c(H) D. ¢(M") = c(H") > c(A") > c(OH")

5 ( FEEZ B NaCl, Na,CO;) AR FRIEY A K, EadiiiniE S A5 ol RUERENE T
RAEFIBRETLRO SRR, LA SR i R AR,
HEHHRENRE T , 4 A E VR /9 Na,CO, BB NaHCO,; % i pH FUAEXT A/, FFBARER .
Sh,0, AT FIfE (1 BV RB IS, 725586 % -] i F SbCl, H7K A2 S5 BT B Sb,0; ( SbCl, Bk 4>
=47, FRFYA SHOCIE ), HEARMAIFERN:
2SbCl,+3H,0 == Sb,0,+6HCl
AT RIEZH Sbgi)3 BRAERTERRE ShCL ZEMARENK T, RNMEHEEMALERK, R
7 ol R B U B X T BURAE RYE T o
SOCL ( WHiBE S ) B—FSiad, %aAT7 C ﬁﬁ‘/ﬁﬁ 10 umykm%ﬁﬁﬁtﬁdvuﬁhu 8~107%
SOCL, FIMZRIRIZUR N, WE LA AZER, HFAWHEESROSEES, RSEREHEE
MR SO, BEIRFHIEE, FRSHAE, MERTREMANO,BR, BAG THE
RUAETRITS,
(1) BELBIR, B SOCL SRR HBR,
(2) ¥ AICL, B BEZE T ISR EITA AICL, TiTHESOCI, %Alcg 6H,0 R G IFm#A, "5
K AICL, HEREE,

FZE KERTRETFRNSTE



L0

&
}
Y o
%
bvh
=

TATAE, WA TR A R TR % A A
—, i, J%Agmgﬁ@i 5NaClBERIES, =4 KE
@E@Agcmﬁ, KRBT AN

Ag*+ CIr—=AgCl | __
AN F R BRI T AgNO, FI NaCl (%) Bﬁﬁﬁa%
HIEs RN, WHER AR Ag' FCl M2 "

—. EBRRECREARTE

P T R P P R TR PR T

| @) BESivie ; R PR ermamcos

F33 LFMERAREEMREL (20°C)

EMFHFET, RANFREH R

BREMKD, BHEIHHEN. s gl

L THE. REHREES, flde, petl 1.5X10™

§A¢1mmm&@m%ﬂ%fﬁ § AgNO, 222

LM, AgBr 84x107°

 RBAIIATRMBEMERE, “ASO, —

iﬂ&hﬁ%%ﬁﬂ&ﬁ\%%%%ﬁ : %ﬁ 3% 10-%

L EeAER, R T A

: X BaCl, 357

: (1) BF KAV BLAIREE M 2K

F R ERAEFRERT Ba(OF i

C(2) ARACCIRRHEFAAEL | BaSO, 24x10™

LA, SR P RBEA A FCI? Ca(OH), 0.165

0 4 NS S ifieésq 0.21
Mg(OH) 9%107*
Fe(OH), 3%107

B e U A
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¥E AR solubility produet

MER3-3ALIE, AREEHBERRAAK T REREEZER
TR, 10 AgCLFI AgNO;, AT B EME/NTF0.01 g
%) P FAF S PR T BV FEL AR . R MV LR AT R BEAR /N
BIEKPHAREXN ARG, Fla0, 720 CH, AgClLHE
FEER15% 107 g, HIk, EEMACIUITER, B =Fh
TTER AR ZE FIETF

Ag'(aq) + CI(ag) = AgCI(s)

M BT RRRTTVEAE A A B, FROTATLIEH AgCléE
BWHAE PR —Fm, EKkaFERT, 2
EAL HCT & AgClREFHAKT, X —dBHERE
i, B—hH, BHRTHASFCI ZAgClEHEKA. AR
THIHS], B2 AgCIRRENTEH, X—ITMETRE. 15
—ERET, LTSRN ERAISN, 55 AgCl i
OV, BIEES FRIEIA YA

AgCI(s) =2~ Ag'(ag) + Cl (aq)

NATEXF B ATIIER AT 6. Ve, BEZIE
XMES TR, IRET Ag'5Cl R ARESEL
R, EE—BRFLT, HERPHAEFIORENT
1x 107 molVL B, 42 138 F I\ A i UTHe B9 S B skt AT
2T s

5B, KETE—RE, YEEEERNTEER
FEMAFETEER, WABRERTH, MREER, &
SN Ko

an, ﬁ??ﬂﬁ@%@ﬁ%ﬁﬁaﬁ?ﬁ.KT%
AR H (ERa R— ﬁiﬂA%&%ﬁy

AgCl(s) ==Ag'(aq) + CI'(aq)  Ky=c(Ag’) - ¢(CI)
Ag,S(s) = 2Ag’(aq) + S (aq) Ky=c*(Ag") * ¢(S)

K, B T MR AR K P I RRE S, SXERHR
BRI HEEFIREA . 25 CBT UL METS H R ST A BE AR L
BRFSEIN .

ﬁ%%&ﬁ“?}&@%ﬁ W E ZEBRTE
TRIFSHO, ﬁuﬂ$Agzs#§Jﬁ5Ewﬁ, £ 2= B Z1 B
O=c*(Ag") - c(S7) ] BIARRT /N, AT AR BZ IR B F i
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i
#:
=

LR S L A R O TR S R IR
0K, BT L,
0=K,, W¥ESHMEATTERE;
O<K,, BTN H .

Z. AR RN

MR T T E A TE, RATATLIE
WAL, EEHNEREEN T OB —RR TR
TR, SREAAERTRET. B, TR
BRSBTS BT I

1. JliErIAzak

LR H F MR, BKAHEFTER, FFH
ERTURER SR A ERREXEETHEN. flm, T
WA A S R RAL Yk, A R R R
FK, EIMASKREY pH, & {# Fe™ 4 i Fe(OH), JLHE
MikE. X, ETEKERESRS, L Na,SEIRE
M, FEEKFHIELESEBEFINC™, Hg™ %, 4k
MR CuS. HeS FVLRMBR X, BRENSHE. REXR
R TTE

sk i

T EEEs - BE — REE — AaE ——

) i

HAEE

CARw |

B304 (LSBT LY S

! @ E=siie

...........................................

ARARRRES BEARERRBT, FARRARAAROALRYRL; FhF |

i BRRE B ARG, BRTHEETFHRERGAE D

(1) 4o RBBELERFHSOF, HABMASEERME? Hit42
(2) el E B SRS, ERTHAE T RERBRTN?

Fiaansrrrsasrrerenerrrrresretirraifiige e i ny iy en st B R an st iTe s gt RSNV AN T RARAS IS AL e teeagE
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2. VLTERIAR
FESCBRR A A "%"l%z;i_iﬂ 5 L (o A Y R fR ()
M, R ERoEE, ET?%"VKEFX&%E’]%%EJ‘% R
ﬁﬁ@f%meWﬁW¢$mmuw , AT Pl
BN MR, AT DMETTEE . fﬂilﬂ, MEFE T IKAY
CaCO, ULVER] LI T E

Calli).(s)~—COF (aq}- + Ca2*{aq)

for
o HCO;(ag) =2 H,CO> H,0+CO0, 1

EERRNH, CORMEMAEMME T, f#fCaCO,
B TEERPRCOT IREARME/N, BRFCO; 5
Ca™ f] 85 F F1——0(CaCO;) < K,,(CaCOy), 2 FF 4[]
BB MBS, RESBYERE, CaCO,5iA L
STV, ZELA T 3R BRI AR AU MEYS B AR T IR FeS.
Al(OH),. Cu(OH), 1 Mg(OH),%,

é‘”“ 5K A 2 ﬁz,_f%.f’\ﬂ-,u—g_ﬂl z2,

7 i B9 2 7 EZ i &%
AR

.................................................................................................

(@) BESiFie

(1) aﬂ:ﬂ%ﬁiﬁé}im’m X, j
: (2) AR FHBDERRSI, BEERIITE
RG-S

3. ULHERIERL
HELFRRL AT, AR —FUIER LN 75—
TE. M4, Tfﬁ"fz\%%ﬁ?ﬁ%ﬁgiiﬂﬁiﬁﬁﬁ%k%?

B =Zr3-4] AR
(1) @242 mL 0.1 mol/L NaCliZ@&ed: X% & m
234 0.1 mol/L AgNO, &% , WE S T Fo
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FE (1) (2)

AgCl ] Agl
E3-15 VimErEdk (1)

@ xw3-516 @

(1) & A 2 mL 0.1 mol/L MgCl, ik 8585 &

Na,SEH’

Ag,S

2~4 7% 2 mol/L NaOH & & , MEFLRIAL

8 A |

B (1)

N B A A DU 2 1T e eamecne s bt

Mg(OH), i Fe(OH),

El3-16 TiiEmEdL (1)

|
|

BE

SIT UVERmTE 81



MBI LIFE, #EELK34F, AgCliiEiib
N AGIULTE, AgIULVE N FMl Ag,SULYE; TESLHE3-5,
Mg(OH), TLFERE Ak Fe(OH), i
I ATTERE R LR T EEATLL AgClUTIE 4L
AgLUTTE A BT TR
3 AgCITETK A eI VAR T
, f: AgCl(s) = Ag'(aq) + 'Cf‘(aq) E,=1.8x107"°
i AR P AE TV T 18
Agi(s) = Ag'(aq) + I'(ag)  K,=8.5x107"
B BRI, 7EAKH K (AgD /M T K (AgCl, Bf Agl
TE7K H R I . AgCL IS FRE /DN
A AgCLUTIEFEM KSR, BWRT A 5T WE
FH—0AgD) > K (AgD), Bk, Ag 5T %544 M Agl
TUNE, PR ACI TR EMER A %, BE
BT TTE v T 1
AgCl(s) = Ag'(aqg) + Cl'(ag)
+

I"(aq)

Agl(s)
WA R BMKIZOR, RO s, &
54 KB AgCLITTEREAL S AT TLTE. SR M3 FHrmst
WEFH

I'(aqg) + AgCI(s) =— Agfl_(_s) + Cl'(aq)

ARGV, PR Rt R T R AT Y
Bolle —RRTE, WM/ NRUTTESE b AR /N T
EESEM. MENBBEENER, BBES.

TRt A = B R EE R RN FAHE. 1
m, S|P KRS RN AR, SElEEERSE, X
SEMRPHERES, HERZeRE, AEEHE
Bk, KR AA 1 CaSO, I REEMR. N TR
KGR H ) CaSO,, FIFeF Na,CO, WAL HE, ff CaSO, %%
WRBAL . BVEFBRN CaCO,(CaCO,. CaSO,fIK, 533K
34x107°, 49x107), REHEKRE,

3
i
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TQ%EW&4%F%f¢%H%%Mﬁm%V¥m;
W WRRER. BN, SFEAFNTADSEL. HE

Y P AT A CuSO, B, FF 1R B 5

&, BEREHN

éﬁrmﬁ)ﬁﬁ@ﬂ(%m Eig @ e i1 L

W (CuS),

Rl HA - R

e L e

BUEBHRET, EOBENELFEL—,
4, BERESRLLHR?

FEHREBA-—EEMRAGRTFE, B
FREHRITERLSZEANAERK A
[Cas(PO),OH], Y AHRUE, P EF
MARELFEH (HAZCEEGTHR
W) WRETLFEANE, Wik, AR
[CH,CH(OH)COOH ] %4, B THE AT &
REHAE—EBME—ER (R%EH),
REANBREGKHEA ST ERTETE
w, FEEARKTER.
Cas(PO,);0H+4H'= 5Ca” + 3HPO; + H,0O

R L REBRHRAHRAEKBEFHE

ﬁ%ﬁﬁﬁ%Aﬂﬁ%ﬁ RARH

%uo

e RE ﬁ%%% E%ﬁflwm

I, UERTHE L pRETmEE, T U
ARBEBENLE, FREA, EERAK.
FHURTETFRWAAY, bERATY
%%%kmoLz@ﬁﬁ%%ﬁﬁﬁE%i
Eﬁéﬁﬁ 4B KE [ Ca(POL)F ]:
Cag(P04)30H(S)+F (ag)==Ca(PO,),F(s}+OH (aq)

RENETERRENEARKET T
%oﬁ%ﬁ%,ﬁ%ﬁgﬁﬁﬁﬁ%%%%
KEHN, TEEGERBRGEM, Kb,
FETERMH B G AR,

ERAATREENEAR ZHHY
EENEE, FATEFFHEALNA AR
B4 (Na,POF). A4 (NaF) mEALE
(SiF,) £. EEEEWE, §EREWA
H.OHUTHILEESATHERALCRAT®E,

B o N

SOV UIERFATE 83




o P R P R T

TS E=rfnnk
e e e P8 e A e P e P e A et e AT N ts %m ;& B
H = v

TR IR IR R R S R

[ Fi5ER ]
AREATRIAGSNE, TRAAZAREFHROUERE, RRAERTHE
FREGREALFE, EFFHERE, RHEELAANER, Ao FHNME,

P w4060t A 3 S0 TS AR B 55

'y [ FAsHESs .

: (1) THAHER, DRERNEARAE T R RANEEE,

(2) TEIVEPAENTERS, £E. LEFERENERE,
(3) THFAAEFEENMEF ERLEE,

[ ER5EHE ]
(1) BB, REETLER?
(2) BEFREBE, 5 FFiT#,

Ed 6
EL
i

d
3
B




L.

2.

FE—FEIRET, Mg(OH), Tk P TR AR T AT FB TR =R
B K, RN .

MR RAK AT AR A, FOBUEFHRNR ().
A. VIR RE RO ERATS

B. ¥ b BRI AL R

C. FIAMERFHEME, FRTEETHRESE

D. A BREARL RN, FEFHvEES

. BT TR

(1) 0.1 mol/L AgNo;%%éif&%n 0.1 moV/L NaClIE W EHFIR S, BEEMMa, HEMKa IR, 15
YR b A EBIIH c.

(2) [EIERD P01 molVL KIFEK, MERHILEM,

(3) MYLTE c RN 0.1 mol/L KIIEHE, TEENER.

TFIRTF LREEA TR IRIE ( Y

A. B a PHETEVIRERMETH: AgClls) = Ag'(ag+Cl (ag)

B. BWbHRE AL

C. L5 (3) FH AgCIFE{L N Agl

D. SCH AT LIGIERA Agl 4 K., H AgClEGI/N

HE—RBET, [AgCIOEMBRRATIIRE (HARRIEREHRAT ), BTk

BT&E (B “WX BN & RE),

LBRE c(Ag) oy m(AgC)
(1) BARER
(2) ﬁAAgNOJ’.??ﬁ
(3) AANaSH A

PR T 4 U AT e A 5 SRR, G140, TRAI7E0.1 ¢ BaSO, JLKE,

IR T AR 100 mL ZHERK R ZITIE IR LR, K%k 24 x 107 g BaSO, ; InSRE A 100 mL
0.01 mom@ﬁﬁzﬁﬁ@mﬁ {¥#5 2.6 x 107 g BaSO,, SHZATIAIZIEKEEEAAL, BaSO, fi%k
B, EERBREHE.

. ST % I BaSO,/E XSIE BMG B MR, B “GIE” . BaCO, FI BaSO, HB 5 i 4R,

—HMEEFHER K, B4, HAIBaCO, (B BaSOME “IE" 7 VLTI,

Tl FAMEBEKRT, Na,SFIFeS WA FAFRER AT He, ARREE (RTHRAER ).
TER% CuSO, - SH,O B ¥ AR EF, R4, FTRERY, ¥MASBEO,, fFe
SRS, RIE R pH=A, FRIKEIR S Fe™ FiAH 4 CusO, B B8, & MAB S M R
I, sEHERBIER (B825 CHf CuSO, AT R Cu™ HEKEWRE N 1.41 mol/L ),

EYT MYEHERTE 85




—. KERPEFRESFERARER

BT | T
— TR i

gi | S

B 5P |

T L Fan

H
&
&
s

BRARN £k eV AR TR A
i KRS | | R

= BETE. KEFHENNEEETE

A S AT RRR, HER T,

BRRRNEETE mARKRTHE, LR B R
(VACH,COOH® % &4 ) | (ANHCLOIAREAH) | (bL AgClH LIk B A8 A 41 )

EEARF
BEHHT

A & KB

i
i
1
i‘
2
!
¥

i
F:
1
1
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1. oA TKE, BELRBEFREKMEETERGEIE ( Js
A. CH,COONa }3 Na,SO0, C. NH,CI D. H,S0,

2. FEAARNRER, 100 mL-:0.0l mol / LEAER 5 10 mL 0.1 mol / LEGERAH L, THEUESF, fiFRTRE
IR ( )o ;
A BRFH MYRME B. CH;COOH My FE B # 3

C. HFIBT BT NaOH (¥ B Ry & D. ¥ CH,COOH M4 &

3. T Bk MeCL BRI IR A9 Fe™, AT7EAMAIFAEE AR FIIA—FIEN, I8/, B s
MABELR, SFRAL ().
A. NH, - H,0 B. NaOH C. Na,CO, D. MgCO,
4 FHBEHREBRGE ().
A. 7E100 CHF, pHZ% 6 B4k EERIE
B. 1% 10™ moV/L EhEAREE 1 00045, FRISIAWEtl pH A 9
CEEET, HKEEHA ) A 1 x 107 moVLAf, HIARE pHATEEN 15513
D. # pH=2 #ER A FIRER 1| mLATFIREEE 10015, PrigBRmM pH g K
5. EHIET, BETIARBEROAAPERGE( )

B O ® ® @
ik £k SR NABI B® Ty
pH il il E :

A TEEROD. QFASIMAEREEIERBEE, FIRETRE) pHEE/

B. ASUNKRREL0M, WFEEApH : D>@>@>0)

C. BEHD. @FEERIRS, FEEET: o(Cl)>c(NH; )>c(0H)>c(H")

D. #a LEROS50 LEROREGE, HEITREEMpH=4, Ma : b=11 : 9

6. HREET, MEH AcClEIAR AgCHERARF AL BFERE, I AcCIATHRARIE €
WRT BN R AE, TR, K, L olAgh___ .
7. 4625 CHRTEKHITIN FHRME, HRE TIZA, h
(1) HEEARMACERBGEE, MFE — (MR W B
7 ¢(NH, * H,0)

A" )o

(2) FREKPMARTRE, FEKGEFETH, 5 Hjliﬁﬁﬁ%;ﬁ‘f 2
FOSWMERpH__ TCH > ‘<" B “="), ABTHIRRERHRR.

o

(3) E BRI ARTEERAI H =7, BRI (NH ) =amol /L, Mo(S0) =
8. JECH SoCI, ¥, JR ShCl B VT 2~3 mLK o, A EEYIRE 4, HEBAI pH
UNFT KT R BT, W ShCL BRI :

(o]

7(E

=~
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9. TR AT, LLAGNO, iR IR M CL R, A K,Cro, MR Al, FIfAg 5 Crof
BRI RS G REEA K. MARFH CU AR S (RESTF 1.0x 107 mol/L) &,
B cagh)= ‘mol/L, ¢(Cr0})

= mol/L. (EX125 CHf Ag,CrO,. AgCLHI K, 735K
20x 102 F1.8x107%, )

10. EEI/NAHTIHRE CIfI;COOH BIEBEEM, 7T %%,
{Z£% ] ACHI 3 AlRS 5 CH,COOH AU,

0.2 mol/L BARUIEATRVRE, 3£F90.100 0 mol/L NaOF #HHEIFE 20,00 mL A RER H9EL. 4 UCHAERT
{A#E NaOH MR AR RN T -

EBRAH ! -
FT 78 # NaOH ¥ it 49 %}fv" /mL

20.05 20.00 18.40

19.95

TI2ES R CHLCOOH FIMI R 0 Bk B

o

[£%— ] HFTREX CH,COOH HL B R2 AR, FH pHIHMIE 25 “CHR Rk BIBERR A pH, 45
FUF ;

0.0010 0.0100 0.0200 0.1000

W /(mol - L7 0.200 0

pH 3.88

3.38 3.23 2.88 2.83

(1) ﬁ%ﬁ%*ﬁ%ﬂﬂ%& CH;COOH 253 8 BRI, FANEHESIEHIKIER

o

(2) BEEFHRAT LS8 B — 0. BEER & CH,COOH W& B/, CH,COOH £

R (BT WA W ORE),
F=E KBETHETRMESTE



EeANESE A
LSl 2

................................................................

SRR SiRHAYRFIRE

[ EIERY ]

1. %39 Pl R0 R EETREEGRE; RARKTRE LAY pH
A |

2. Rt LB —FERBENATE, KT B EBANEHT PR,
[ EERREE]

BAXALE. RABES, MAES £ BAr. M. &

A La
oo
0.100 0 mol/L HCli£#% . 0.100 0 mol/L. £ A& NaOH &%k . Brakiaik .. A8k,

(ZBsE] & AC

— GIARRABLE

1 BEFHMNE

WREZNEHY, FAH LR BEATF, i 1
THARNTERNRAAEHEBEE (RBLK g SN
S RBRABKMA), BEFIERARMEHRL
h— AR TS

ARELPBAABARERBXAZETAH (& e

¥ :

i I

B317), RABRERN TAERBER, Rtk | -
AR |

|
. ‘1 a BAWEE b. HAHEE
2. AR ETWERFE 317 BRABEENRAESE

(1) BENE: EERFLETN, ALAZLESERGRL, EARRRAKREZ T
)ﬂ o .

(2) HEHEBLE.

EMAB, BZA, BSHRXBRZEPRIBLEEIANANLE
RO, BiAR2-3Ke kA : NBRETEOMAZS mLATZERHBRERRBER,
WA ERDBERE, BREARLNBREAR, RE, —FHEHER (RREDBRXA
REHER; SARBHEBXELE FORABR), WA TE FTRENTE 08
FF

(3) AR HAGBRER, BERMABRXBRE . BXALET, RE@E
THERERE 0" Ab2-3mLit, FHALZFELEAARARLELLE (E3-18),

D BARNEZ A SN S N RRE RS,

| mmEs BESEMOTREE 89



s B3-19 BREBRKXHEEILREF
E3-18 BEEREE SR

(4) AFARLEYR, EERETA—ABR, ATEE, RALFREXRIABEA
& (FeRAZETAHALE, REREFRAAL DL, hEBALETILRET PR F
F4eE3-1957F ), SFERBLT 07 ZE, EHBRGEAF LR,

(5) AR Nk RIBZBREENBEET FRELE - TR,

= Rk B A RER A AR SR A SR,

1. ez 68 X £ F F A 0.100 0 mol/L HCliE &, A LA, AFTREE “0
2 EERRERIER, FAANTAY,

2. G AT HBRXELET ThAFERREMNOOHIER, LA, AFEREBE “O7
ZEE, BHXHETEAEHMTAN25.00mL AR, BaL VBN ERKRER,
XMEREILE, f

3. MERMALEBXALENTH, MTA—KGK, MHBAE, DFDESD
B (BLA SR, RAFWLRR), A3 AMALERE, SRAEMAD L ERHF
TARE, BESHARTENL, ZEATOLLARABARLS, RRBLEFROWYIEH,
FHENT LT,

4, TEEHRK, FREMEIE, AATEF.

5. BLEZ R AR F44E, T F AR NaOH 53 F NaOH 6940 i 69 Bk B

HCLE
BEMWZE/mL | HEENZE /mL 1R AR fmL

REKREK | H NaOBZE K 9 A /mL

1

2

3

[ AREATE |
1 ERATT AR, AR R (R&) MEBRX (REX) BLE2~3 k7
2. MEARMEBRRETCZRANGH (H8) Ak? AHAEANRTRETES
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RAFTIRY A A7 o
3. /40.100 0 mol/I. NaOH % i# i £ 20.00 mL 0.100 O mol/L % 4 # HCl % #9 48 % 4

Pt TR

VNaOH(ag)] /mL | 0O 500 | 1000 | 1500 | 1800 | 1900 | 1950 | 19.98
pH 1.00 122 | 148 | 184 | 312 | 360 | 39 | 430

V[NaOH(ag)] /mL 20.00 20.02 20.08 20.10 '2'1'_90 25.00 30.00 35.00
pH 7.00 9.70 10.30 10.40 11.38 12.05 12.30 12.44

ORI 1 St ity s

7 VA NaOH i & f9 4R AR A 2647, pHA M 24T, £ T 5] #4554 4% NaOH &R i
ZHClAE®R T, ik pH M NaOHER AR T HEE,

.

3
i
e
i . ]
i
ES &=
&

EBiET? BRSEEGOPREE O



................................................................ X3 Lﬁ:%éﬁ 3 ...,.,‘-‘.,
KK B

RS =1= _
1. AeiEat 2 E KRR B IAE,
2. TRREEKEHTZER, RALEHME,

{ XM ]

KE, RER. RER. RFEE. BAr. HR. BH. SRS (F4E). THR
(SFER ), BT, Ko

A, FeCly k. K 8. 4852 Na,CO, k. 44 FeCL & . 1 mol/L AL(SO,);
Bk, Rk A,

(RSB SALALAE

1. B— ZKE T i J FFeCly bk, ﬁﬁmAijm gk, B, WEFiLII
%o BEORETAAN2MLRER, K%, AEHLERAL,

2. MEZLREPHAMRAS ML RA T FRLGERK, REOLTHHIKE TS
#| A2 mLAgse FeClis#& . 2 mL 1 mol/L AL(SO,), %, % . = LXEHERT
L, #E5min, WEFLERAL, FEZTIE,

3. @)= ANBEAR T A 40 mL AEAK, I ERGE, A )”‘1”7!9%7J¢‘1’L,ﬁ750)\5~6ﬁ

;E

fofeFeClyisik, REAHERKZILBE, 1F1bmik, i;w]ﬁér’a Fe(OH), A 4k ,

4. @ﬁiﬁ%‘#é}@ N5 mL4aFe Na,CO, ik, RESBN23EMESSE, £F.
HRA P — LREMAER—RIL, REFARH, HLRE T aRksR, FAKY®
RE, WRALREOAZRLETS,

[ [ERRFNITie ] |
1 RF/EEBLER, HHERE T EZfTEH FeCl, m&o
2. B RBdE P ARMFR LN ETH AR,

3. AR A ”’ﬂiﬁ—f)ﬂ%*f? |F, 35 R Fit#,

b AR Bt

92 HZET KERTHETRIASTE



IRt
FEfith
EEREMHSHER

b2

RN, {2 HtR AR T LIRS
(L EERETEEE. M SEANERENEEE
SRR R — R B A BEEE . RIS
24 %wﬁ@ammg,?gﬂ%ﬁ@%ﬁm%wﬁﬁm
LB, FE. ERUBIEEERTS (N2E) 5
BTSH (MERRAR ) BRAE LOENERREN
i, XUEMSS A SRS SR
R A
%%%&Eﬁmﬁmhgﬂﬂ PSR R

TER, BIOSBEETARE. SRS AE.

B TR ER R 05 t, SREEAH150 km L



R ¥
Jir FELR

AR BRI E S A SR, &AL
v L R [ b B

—. EERIT{EFE

RATEEHIE, B WA ETRERT LSS
B iy Bty e R R, AT LI . AT, SR
AR B 5 BUR L E S2 R, b

R EERR, WA EHE,

%zw@ 4-1 ﬁfr% 4—&7’%‘%}% é/z ZnSO f&&ﬁuﬁfﬂaﬁ )

B 3 *‘E“F""? Wﬁ*”‘ ‘fx ﬁ%f”%a _____ ma _________ #ﬁ
;\'iazwr REGIBHATEN,

Mal GERmEEE S FE, EEEERN, BRENEAEERE,
BPRL B VA . MRS BB AR, M
TR X E ST A, B BRI BT . I 4-1
7 B B P A R P e, R R, B —

| S5 0 T o
®) B=siie

L (1) B4 AHEARSLIAN, TESRTHEDFARERN? BE

L FARETELBARRTREDF AR EMHN? 5
Q) AERLRTAANRAFERAK, —ALERMEE, FAAEE |
| REE, RAABRAN M EWE AR ER A BT F R, :

B L T R “..“H.......,....“u...,...,..‘....-\ T T R e A L I SRS NP S T o PO S e g

@ %ﬁ?*ﬁﬁﬁKﬂ@%ﬂﬁ?&ﬁﬁﬁﬁo Bl , BT AEET Bh%Esh.
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SHRR A TAERY, Al —3% 09 Zn 5% 22 F A5 R Zn®
PEABW, BT HARELSERMIER, ER&—H
Cu™ ARG L T2 B Ca L RVEE A A o BRI CT B
ZnSO, W, K H16] CuSO, AR, {41k VR B Jor He e sk
7, SEAE L A LU = A

PR R M A T AR AT AR AN T

k. Zn — 2 = Zn*( R )

FE#H: Cu¥ +2e” = Cul( FBERRN)

BERE: Zn+ Cu¥ = Zn* + Cu

RIBFIRER R, AT LUK HAL B £ E R R R
RS RUR M. R AR AR, T TR
HL M 2 LA B B AL R SRR AT o

B LT I P PR UM OO e S

HEGB414HRREEAIERENTER, FERFR A, TEBEZR8
FEATFTAA: J

(1) EVIR B A L8 R o
(2) AFAAAE R Foil R B E AR R,
(3) AR TFwEH S aRAET, METHLES @,

........................................................................................................................................................

HEFRX FHEREFE :
L REFRAXR-MHERONFET, BAENEL, ASHERTNERANT |
DX, eBTAEX, MFEFEX, REAEAAX] BRAAX., AMEEXE,
| RARFREW, —F 8, REFSNFAEOFE (WAK. BHHLL), LB
| HORETEAE, AREEEERETE (PRBAREFBIHEEAR), F
L @, LARBMERE T EAET AL L EOERETE, fld, BFrEX |
 PARBTRHNTE, AAERAL, SRASXFLTHRBLTIE, £ETL
RN, RELMLTEAGEALTELAL, :

. WEFEE

F B IRAE WA, R B S, R
LR AL IR . RIS, Bt

F—T REm 95



rF B IR

chemical power source

El4-2 {hFEmiREEEMNA

FEd  drycell
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